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LETTER
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COMMISSIONER OF FISH AND FISHERIES,
TKANSMITTIXG,

' compliance ivith law, his report for the year 1881.

Junk 21, 1882.—Ordered to lie on the table and be printed.

United States Commission op Fish and Fisheries,

Washington, J). C\, March 17, 1882.

Gentlemen: 1 have the honor to transmit herewith my report for

the year 1881, as Uuited States Commissioner of Fish and Fisheries,

embracing, tirst, the result of inquiries into the condition of the fisheries

of the sea-coast and lakes of the United States; and, second, the history

of the measures taken for the introduction of useful food-fishes into its

waters.

Very respectfully, your obedient servant,

SPENCER F. BxlIRD,

Commissioner.

Hon. David Davis,

President of the United States Senate, and
Hon. J. W. Keifer,

Speaker of the House of Representatives.
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REPORT OF THE COMMISSIONER.

A.-GENERAL CONSIDERATIONS.

1.—INTRODUC'iORY REMARKS.

In the report herewith presented will be found an account of the

operations of the United States Fish Commission during the year end-

ing December 31, 1881.

In entering upon a second decade a few changes in methods of ad-

ministration have been made, some of which were rendered necessary

by the expansion of the work, while others have been suggested by

the experience of the first ten years. Some idea of the extent of the

correspondence may be obtained from the accompanying table prepared

by Mr. C. W. Smiley, in charge of the archives, showing the number

of letters written each month from 1871*to 1881, inclusive. The num-

ber received was much greater. Probably one-half of the latter were

answered by printed circulars or by furnishing publications of the Com-

mission.

The table may be of interest, also, as showing the increase of corre-

spondence with succeeding years and steady exi)ansion of the work.

The decrease of the letters in 187G, the year of the International or

Centennial Exhibition in Philadelphia, was due to the cessation of

field-work caused by the necessary occupation of the time of the Com-

missioner, for the greater part of the year, in connection with the Gov-

ernment participation on the occasion in question.

Ntnnber of letterx written monthly in the office of the United States Fish Commisnio)i

1871-1881, inclumce.

Months.

January ...

Fobrnary .

.

March
April
May
June
July
Aujmst
September

.

October
November
December .

Total 272

34
65
41
27
44
48
97
46
45
26
86
88

109
102
94
104
113
86
65
98
137
82
102
116

137
82
138
247
173
133
129
180
138
167
132
166

1875.

105
115
204
182
217
103
275
187
232
220
2€1

114

647 1.208 1,822 2,235

1876.
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dence of tlie Oommissioner, built by him with special refereDce to the

same, and for the use of which compensation was neither asked nor

received. The accommodation thus furnished j)roving too contracted,

an appropriation for rent of ofQces was for the first time made in 1881,

and upon the vacant lot adjacent to the Commissioner's residence a

suitable building was erected by the owner, Mr. J. O. Wilson, and
occupied by the Commission in the latter part of the year. This, how-

ever, has not in anj' way obviated the necessity of the continued em-

ployment of the office rooms in the Commissioner's own residence.

The most noteworthy features of the year have been the following:

1. The production and distribution of German carp on a much larger

scale than heretofore, in spite of the flood of February 12, which threat-

ened to sweep away all the breeding fish.

2. The construction of an additional carp pond.

3. The construction of a car suitable for distributing fish of all kinds,

and an entire change in the methods of fish transportation.

4. An entire change in the policy of distributing fish in i)ublic waters,

whereby, instead of depositing a few fish in a great many localities, a

great many fish have this year been introduced in fewer localities.

5. An unprecedentedly lar^ yield of shad and consequent increase

in the distribution of fry.

G. A flood in the McCloud River sweei)ing away all the works at that

station, and which resulted in a decrease of production and distribution

of California salmon and of California trout.

7. Extended experiments upon the hatching of cod at Wood's Holl

in winter, and of Spanish mackerel at Cherrystone in suninier.

8. The exportation of young carp, the eggs of California and land-

locked salmon, and of the whitefish, to foreign countries.

9. Imi)ortant investigations into the embryology and food of fishes,

and upon the retardation of the development of the eggs of shad.

10. Tlie inauguration of experiments looking to the artificial propa-

gation of the oyster.

11. The further investigation of the new tile-fish grounds, and the

publication of instructions for the use of the cod gill-net, which had

been previously introduced in the ocean fisheries upon the recommen-

dation of the Fish Commission.

12. The collection, arrangement, and distribution to educational in-

stitutions of a series of marine invertebrates.

13. The i)reparation of plans and specifications for an ocean steamer,

an appropriation of $103,000 for the construction of a vessel foi- deep-

sea research having been made by Congress.

14. The securing, with money raised by i)rivate subscription, of a

large tract of land on Wood's Holl Harbor upon which to establish a

station for the artificial propagation of sea-fishes, such as cod, &c., and

also for general biological research.

15. The establislinient, l)y act of Congress, of an annual Bulletin of
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500 pages, to l>e issued in numbers as well as in a bound volume, and

to contain important information gathered by the Commission.

16. The leasing of a building for the offices of the Fish Commission.

17. The importation from England of living turbot and sole for the

purpose of stocking the waters of the United States.

Full information upon all these topics will be found under the proper

headings.

2.—PKINCIPAL STATIONS OF THE UNITED STATES FISH COMMISSION.

A brief statement of the principal localities at which the work of the

Commission was conducted during this year is here given as prefatory

to a fuller discussion under each head.

A.

—

Investigation and Research.

1. Gloucester.—Since Gloucester was made the summer station of

1878, quarters have, until the present year, been maintained tliere under

lease, at Fort Wharf, for the use of the Commission. This was con-

sidered an important point, as being one of the principal fishing ports

of the Atlantic Coast, where much information in regard to the fisheries

and manj' valuable specimens could be obtained from fishing vessels.

In June of the present year Messrs. Burns & Co., having purchased

the premises, took forcible possession of the Fish Commission quar-

ters, although the lease under which the rooms were held did not ex-

pire until January, 1882. The Attorney-General, the honorable Wayne
MacVeagh, instructed the district attorney for Massachusetts, Judge G.

P. Sanger, to take anj' necessary steps for maintaining the rights of the

United States, but to avoid litigation it was thought best to abandon
the station, although it had been intended to make it one of the prin-

cipal points for hatching codfish and mackerel on an extensive scale.

Since that time, however, Capt. S. J. Martin has made weekly reports

of the arrival of fishing vessels and the general features of the fisheries,

together with daily records of ocean and atmospheric temperatures.

2. TFood's Holl.—The summer investigations by the Commission have
formed an important feature during nearly every year of its history,

having been conducted in its successive years at the following places:

1871. Wood's Holl, Mass.; 1872. Eastport, Me.; 1873. Portland, Me.;

1874. Noank, Conn.; 1875. Wood's Holl, Mass.; 1870. Intermitted on
account of the engagement of the Commissioner at the Centennial

Exhibition in Philadelphia; 1877. Salem, Mass., and Halifax, Nova
Scotia; 1878. Gloucester, Mass.; 1879. Provincetown, Mass.; 1880.

Newport, 11. I.; 1881. W^ood's Holl, Mass.

The Commissioner was in attendance at this station from July 8 to

October 4. From this point dredging trips were made by the steamer
rish Hawk to the Gulf Stream and other regions of the North Atlantic.

3. Saint Jerome.—This station, located near the mouth of the Poto-
'iiac River, was established during the previous year by Mr. T. B. Fer-
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gusoD, as Commissioner of Fisheries for the State of Maryland, for the

purpose of conducting experiments in regard to the artificial propa-

gation of oysters, «&c. This year the United States Commissioner
joined with the Maryland Commissioner, and tlie operations were under
their general auspices, but under the special direction of Mr. Ferguson.

B.---Propagation of Salmonid^.

4. Grand Lake Stream on the iSchoodic Lakes.—The station at this place,

situated not very far from Calais, Me., was inaugurated in 1875, and
has proved very successful in famishing a supply of the eggs of the

land-locked salmon.

5. Bucksport, Me.—This station, located near Bucksport, and adjacent

to the mouth of the Penobscot River, has been in operation since 1871

for the taking and hatching of eggs of the Penobscot or Atlantic salmon,

under the direction of Mr. Charles G. Atkins.

6. Northville.—A fish-hatching station was established at Northville,

in 1868, by the late Mr. N. W. Clark. Since 1874 the United States

Fish Commission has made use of it, and since 1880 has held it under

lease. At this station whitefish, lake trout, brook trout, California

trout, »&c., are hatched.

7. McCloud River Salmon Station.—This station, not far from Mount
Shasta, and on a tributary of Pitt River, one of the principal branches

of the Sacramento, has been in successful operation since 1872, and has

turned out 70,000,000 eggs, largely increasing the local supply of the

Sacramento River, as well as furnishing eggs for shipment to the East,

and to foreign countries.

8. McCloud River Trout Station.—This is located a few miles from the

salmon station, and was established in 1879 for the taking of eggs of

the California mountain trout.

C.

—

Propagation of Shad.

9. Battery Island.—Work at this station, near Havre de Grace, Md.,

was carried on from May 15 to June 13, under the direction of Mr.

Frank N. Clark, for the taking and hatching of eggs of the shad, and
for conducting some important experiments connected with the retarda-

tion of the development of the eggs.

10. North Bast River, Maryland.—This station, a few miles from

Battery Island, near the mouth of the Susquehanna, was operated from

May 5 to June 5, inclusive, by the steamer Fish Hawk, for taking and
hatching the eggs of shad, this vessel having been transferred from

Avoca upon the completion of the season there.

11. Central Station.—The Centennial exhibits, which had been stored

in the Armory building in Washington for several years, were this year

in part removed to the new Museum building, and by authority of Con-

gress the space thus vacated was fitted up as a central hatching and
distributing station. It is abundantly supplied with water, and from
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its location, adjacent to tlie Baltimore and Potomac Eailroad tracks, is

very convenient as a shipping depot for fish and eggs. During the
year permission has been obtained from the District Commissioners to

extend a side track from the railroad, along the southern side of the
building. It will also be used for investigations upon fish and eggs in

relation to many practical and biological questions.

12. Washington navy-yard.—This station was occupied temporarily,

as in some former years, from May 4 to June 25, inclusive, for the

hatching of shad-eggs, which were collected at the fisheries on the

Potomac and brought thither by a steam launch.

13. Potomac River barges.—Two of the barges, one fitted as quarters

and the other containing facilities for hatching, were transferred from
Havre de Griice and anchored in Gunston Bay, about 20 miles below
Washington. This temporary shad -hatching station was most success-

ful, and was under the immediate direction of Mr. Marshall McDonald
from April 20 to May 30, inclusive.

14. Avoca, If. G.—This was a temporary station occupied from April

12 to April 30 by the steamer Fish Hawk, Lieut. Z. L. Tanner, U. S. N.,

commanding, for the taking and hatching of the eggs of shad.

D.

—

Propagatiox of Carp.

15. Carp ponds at Monument Lot.—These ponds have been maintained
during the present year for the propagation of carp under the superin-

tendence of Mr. Kud. Hessel. The number of carp produced was larger

than in any previous year. A new pond has also been constructed dur-

ing the present year.

IG. Carp ponds at the Washington Arsenal.—These ponds were main,
tained as heretofore for the propagation of the scale and mirror carp,

and were under the charge of Mr. Elliott Jones, of the Ordnance De-
partment, United States Army, until the latter part of May, when,
through his transfer to another field of duty, the Commission was de-

prived of his services. The General of the Army, however, kindly in-

structed General Ayres, the commandant of the artillery station in the
Arsenal Grounds, to protect the ponds and their contents from disturb-

ance and depredation.

3.—ASSISTANCE RENDERED TO THE COlilMISSIGN.

The act of Congress establishing the Commission directs the Execu-
tive Departments of the Government to render all necessary and prac-

ticable aid in carrying out its mission ; and, as in previous years, it is my
very agreeable duty to report the cordial manner in which this has been
done. The most noteworthy occasions for this service have been as
follows

:

Treasury Befaut-me^t—Secretary's Office.—Juna 1, Thomas J.

Hobbs was designated to disburse the appropriation for " fish hatching
S. Mis. 110 II
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establishments, 1881-1882, $10,000," and on the 15th of November he
Tras instructed to disburse the appropriation for the new steamer.

Bureau of Revenue Marine.—In the latter part of October a consign-

ment of turbot and sole arrived from Europe, and in order to facilitate

their immediatei transportation to a place of deposit, the revenue steamer
Grant, under Captain Fengar, was placed at the disposal of the Com-
mission by order of the Secretary of the Treasury.

Light-House Board.—By instruction of the Board in previous years,

many light-house keepers have continued to furnish satisfactory records

of ocean temperature. November 25 the Board directed that these

temperatures should also be taken at three new places in Chesapeake
Bay. May 11 the Board granted the use of a building in the buoy
shed at Wood's Holl for the summer. June 15 the Board granted a

three mouths' leave of absence to Ephraim Edwards in order that he
might act as fog pilot of the steamer Fish Hawk during its stay at

Wood's Holl. In March General O. E. Babcock rendered important

services to the steamer Fish Hawk in navigating Albemarle Sound.

At the request of the Fish Commission, the Light-House Board, in the

latter part of August, had the entrance to Saint Jerome's Creek prop-

erly marked with buoys.

Coast Survey.—On many occasions during the year Capt. C. P. Pat-

terson, Superintendent of the Coast Survey, responded to requests for

charts of Wood's Holl, Chesapeake Bay, Atlantic coast, as well as for

copies of the Coast Pilot.

War Department.—June 16 the Adjutant-General of the Army
announced that instructions had been given by General Hancock to

the chief quartermaster of the Washington Arsenal to take charge of

the carp ponds at that point.

Engineer Bureau.—In November Col. W. P. Craighill, United States

engineer, Baltimore, ordered important improvements at Battery Island,

such as providing a landing place for the seine ; the preparation of a

breakwater} laying the foundation of the hatching house; the filling of

the island; and the sheathing of the basin with boards. The Ordnance
Department remitted a charge for rifles and ammunition used in 1878

at McCloud Eiver Station, the property having been lost in the flood of

this year, and issued an order for duplicating the same.

Signal Office.—On many occasions during the year, the Chief Signal

Officer has furnished thermometers for light-house keepers to use in

taking ocean temperatures. April 27 General Hazen furnished a com-

plete set of recording and self-registering meteorological instruments for

use at Havre de Grace, and on June 27 sent Sergeant Seybooth to

Havre de Grace to inaugurate the observations. During operations at

Wood's Holl he furnished a series of weather reports, and gave special

notice of apprehended hurricanes and storms on the coast, which were
of great importance to the steamer Fish Hawk in arranging for trips to

the Gulf Stream. He also authorized the stretching of telephone wires

along the signal service poles at Wood's Holl.
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The Navy Department.—From its first organization the United

States Fish Commission has been more closely related to the Navy De-

partment thau to any other branch of the Government, and the facili-

ties extended by it, in compliance with the law as well as in accordance

with the kindly feeling of the Secretaries and of the chiefs of bureaus,

have been of the utmost importance. This aid has been shown in the

detail of several steamers, fully manned and equipped, for service; the

loan of launches; the execution of work and of repairs at the navy-

yards, and in many other ways.

The experiences of 1881 have been in the same general direction ; the

most important occasion being the loan of two steam launches, one a

Herreshoff, No. 62, and the other a naval launch. No. 55, both render-

ing admirable service in their respective avocations; this, of course, in

addition to furnishing officers and men to the Fish Hawk, the Lookout,

and the launches.

The United States steamer Despatch being under orders for service

in the West Indies was likely to be delayed unseasonably by waiting

for the completion of repairs on her steam launch. In this emergency

it gave me great pleasure to accede to a request from the chief of the

Bureau of Construction and Repair to supply the Despatch with the

Fish Hawk's launch and take the other in exchange when completed,

as both were of the same character. No inconvenience resulted to either

vessel by the exchange,

Post-Office Department.—At various times during the year Mr.

W. L. Nicholson, the topographer of the Department, furnished post-

route maps.

Interior Department.—The Commissioner of Patents has fur-

nished copies of specifications of patents relating to the fisheries and
fishery apparatus.

Department of Justice.—The Attorney-General, Hon.Wayne Mac-

Yeagh, instructed the district attorney of Massachusetts to advise with

the Commissioner with reference to the interests at Gloucester and also

to the acquisition of land at Wood's Holl.

Commissioner of Public Buildings and Grounds.—May 20, Col.

A. F. Eockwell furnished the Commission with a quantity of iron fenc-

ing to be used at the carp ponds.

District Commissioners.—The District Commissioners, May 31,

issued a permit for extending a raikoad track from the Baltimore and
Potomac line to the Armory. Major Brock, Chief of Police, gave direc-

tions for removing squatters from the river front near the carp ponds.

Dr. Smith Townshend, health officer, has furnished each month reports

of the inspection of fresh fish for the District of Columbia.

Railroads.—At the close of this report will be found a list of rail-

roads that have granted the privilege of carrying fish in their baggage

cars during the year, in continuance of a custom which had been estab-

lished for several years. The Fish Commission car having been com-
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pleted in the spring, some special arrangements with reference to its

rate of transportation were called for. On May 20 Mr. Isaac Hinckley,

president of the Philadelphia, Wilmington and Baltimore road, offered

the rate of 20 cents a mile for car and five messengers. This was

shortly afterwards acceded to by the Pennsylvania Railroad, the Balti-

timore and Ohio, the Chicago, Burlington and Quincy, the Boston and

Albany, the Cincinnati, Hamilton and Dayton, the Flint and Pere Mar-

quette, the Illinois Central, the Louisville and Nashville, the New York,

New Haven and Hartford, the Old Colony, the Pittsburgh, Fort Wayne
and Chicago, the Terre Haute and Indianapolis, and the Vandalia line.

The Union and Central Pacific railroads offered the rate of $370 for mov-

ing the car from Council Bluifs to Sah Francisco.

Steamships.—The North German Lloyd steamer Donau, sailing in

January, took out 20,000 land-locked salmon for Germany. December

20 the steamer for Panama took a can of carp for Arthur MoreU at San

Jos6. In December the steamship Oder took 350,000 whitefish eggs for

Germany.
Western Union Telegraph Company.—January 28 the operators

of the Western Union were instructed to receive and transmit at Gov-

ernment rates, without prepayment, the messages on ofiicial business

from the messengers of the Fish Commission.

Foreign countries.—Of courtesies extended to the Commission

by individuals or establishments in foreign countries, the following may
be enumerated

:

GERMANY

—

{Saiblincj.)—On the 23d of January an invoice of 60,000

saibling eggs {Sahno salvclinus) arrived from Burgomaster Schuster, of

Freiburg, Germany, with a toss of but 5,000 eggs. The particulars of

their treatment on arrival will be found on page XLv.
FRANCE

—

{Gourami.)—In August an effort was made by Monsieur

L. Carbonnier to send a pair of live gourami to the United States, con-

signed to Mr. E. G. Blackford. Unfortunately, one died on the passage

and the other a short time after reaching this country. Further refer-

ence to this experiment will be found on page lii.

ENGLAND

—

{Turhot and sole.)—In October Mr. C. L. Jackson, of Bol-

ton, England, started 70 live soles and 35 turbot for the United States,

in charge of A. Wilson Armistead. Of these, 67 soles and 29 turbot

died on the passage, and there arrived, October 26, 3 soles and 6 turbot.

These were taken charge of by Mr. Blackford, Mr. Mather, and Mr. Phil-

lips, who deposited them off Long Island, nearly opposite the Hotel

Brighton, on the day of their arrival. Further particulars of this will

be found on page Liii.

4.—COURTESIES EXTENDED BY THE COMMISSION TO FOREIGN COUN-

TRIES.

During the present year, as in jirevious ones, considerable numbers

of salmon, whitefish, and trout eggs have been sent abroad in exchange
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for such species as it is considered desii'able to import into tlie United

States. These shipments Lave been generally successful, though some-

times attended with loss. This year, in addition, carp have been sent

to a considerable number of countries.

Germany.—The whitefish eggs which were forwarded December 25,

1880, per steamer Donau, to the Deutsche Fisclierei-Verein, of which Heir

von Behr is the president, arrived in good condition on January 10 of

the present year. On the 19th of March, 20,000 land-locked salmon

eggs were forwarded to the Verein by the same steamer, and again, on

the Sth of October, 350,000 eggs of California salmon, also by the Donau.

The California salmon eggs reached Germany in good condition, and

were hatched partly at Freiburg and partly in Hungary, the latter find-

ing their final destination in the Danube.

On the 17th of December 20,000 eggs of lake trout were forwarded

by the steamer Maine to Herr von Behr.

On the 2Gth of December there were shipped per steamer Oder, from

New York, 300,000 whitefisheggs for the Deutsche Fischerei- Verein^ and

12,000 whitefish eggs for G. L. Ebrecht, Geestemunde, near Bremen.

There were also forwarded on the same date and by the same steamer

20,000 lake-trout eggs for F. Busse, at Geestemunde, and 12,000 brook-

trout eggs for G. L. Ebrecht. Mr. Busse has furnished us on previous

occasions with collections of fishes from Germany from which to make
plaster casts. Mr. Ebrecht has signified his intention of forwarding

blue and golden carp in return for these eggs.

France.—On the 19th of March there were forwarded per steamer

Donau, via Bremen, 20,000 salmon eggs, consigned to the Soci6t6 cPAc-

climatation. On the 25th of April the Sociite acknowledged their receipt

in excellent condition, and stated that those sent in the previous year

were doing well.

At the request of the secretary, M. Kaveret-Wattel, there was for-

warded, February 21, through the Bureau of International Exchanges

a sample of Frank K. Clark's self-picking apparatus for the Society d'Ac-

climatation.

England.—Correspondence was entered into early in the year with

Hon. AV. Oldham Chambers, honorary secretary, in reference to his ob-

taining from the Commission a consignment of eggs of the California

salmon, the California trout, and the land-locked salmon. The floods in

the ^IcCloud River and the reduced number of land-locked salmon

eggs, however, prevented any sending during the present year.

Scotland.—On the 9th of November 25 leather carp were delivered

in New York to A. Wilson Armistead, of Douglas Hall, near Dalbeattie,

Scotland. After a very stormy voyage, he was able on the 22d of

December to announce their safe arrival. He also took home with him
30 or 40 large black bass.

Belgium.—Correspondence has been maintained during the year
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with Thomas Wilson, United States consul at Ghent, looking to the in-

troduction of the American catfish into Belgium.

Ecuador.—In May of the present year thirty cari) were forwarded

to E. G. Blackford, New York, who delivered them to Frederick Wesson,
of 75 William street, for shipment to Ecuador. On the 21st of May
they were forwarded per steamer Colon. On the 23d of August Mr.

Wesson was able to announce that six of the carp had safely arrived and
had been deposited in a lake on the estate of Seiior Jijon, near Quito,

although not until numerous difficulties had been overcome.

Costa Rica.—In November Hon. William Hunter, of the State De-

partment, made application in behalf of Arthur Morrell, United States

consul in Costa Eica, for a can of living carj). These were forwarded

to New York December 15, and left on the steamer of December 20

for Aspinwall, consigned to Mr. Morrell, at San Jose, Costa Rica. Dr.

Bransford, of the Navy, was a passenger on the steamer, and kindly un-

dertook to give them the necessary supervision on the voyage.

Mexico.—Early in the year Maj. Gen. O. E. C. Ord took with him
a supply of carp to the city of Mexico. News was received from him,

March 10, of their safe arrival.

Canada.—As on one or two previous occasions, carp were this year

sent to Samuel Wilmot, superintendent of fisheries, Newcastle, Ontario.

On December 31 he reported that they reached him in good condition.

5.—FISHERY EXHIBITIONS.

Last year a full account was given of the participation of the United

States in the International Fishery Exhibition at Berlin, and of the

safe return of the collections. These were in due time installed in the

National Museum so far as practicable. On February 18, Congress

passed a bill, which had been introduced by the Hon. J. G. Carlisle, to

admit free of duty the vase which was awarded to the United States

Fish Commissioner. On the 28th of February this bill was signed by
the President and became a law. On the 30th of March the Hon.
James G. Blaine, Secretary of State, transmitted the various medals
and diplomas which had been awarded to the American Exhibitors.

These were forwarded to the proper persons. During the year there

was held a fishery exhibition at Norfolk, England, and another was an-

nounced for Edinburgh, Scotland, in 1882, in both of which the United

States Commission was asked to participate, but it was necessary to

decline the invitations.

6.—FISH COMMISSION BULLETIN.

On the 14th of February Congress, by joint resolution (House reso-

lution No. 372), authorized the publication annually of a Bulletin of

600 pages, to contain the announcements of new observations, discov-
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eries, and applications of fish-culture and fisheries. The following is a

copy of the resolution

:

JOINT RESOLUTION authorizing tlie Public Printer to print reports of the United

States Fish Commissioner upon new discoveries in regard to fish-culture.

Resolved hy the Senate and House of Representatives of the United States

of America in Congress assembled, That the Public Printer be, and he
hereby is, instructed to luMnt and stereotype, from time to time, any
matter furnished him by the United States Commissioner of Fish and
Fisheries relative to new observations, discoveries, and applications

connected with fish culture and the fisheries, to be capable of being dis-

tributed in parts, and the whole to form an annual volume or bulletin

not exceeding five hundred pages. The extra edition of said work shall

consist of five thousand copies, of which two thousand five hundred
shall be for the use of the House of Eepresentatives, one thousand for

the use of the Senate, and one thousand five hundred for the use of the

Commissioner of Fish and Fisheries.

This Bulletin was introduced by an article of 16 pages, accompanied

by 12 plates, upon the use of gill-nets in the cod-fishery, by Capt. J. W.
Collins. Of this paper 1,500 extra copies were also published and dis-

tributed in pamphlet form. There were 109 different articles published

in this Bulletin, among the more important of which were the follow-

ing: Observations on the food of young whitefish, by Prof. S. A.

Forbes ; Notes on the development of stickleback, Spanish mackerel,

shad, hippocampus, and silver gar, oysters, &c., by John A. Ryder
j

Notes on the cod, mackerel, and other fishes of Gloucester, by S. J.

Martin; Notes on the life-history of the eel, by G. Brown Goode;
Carangoid fisheries of the United States, by G. Brown Goode; The
winter haddock fishery, by Goode and Collins ; Changes in the fisheries

of the Great Lakes, from 1870-'80, by C. W. Smiley; Notes on white-

fish-hatching apparatus, by Frank N. Clark ; Description of new species

of fish, by Jordan and Gilbert; and A discussion on the disease among
salmon in English waters, by Professor Huxley and S. Walpole.

7.—THE PROPOSED STEAMER ALBATROSS.

The steamer Fish Hawk, of the construction and performances of

which a full account has been given in the present and preceding

Eeports, was built to serve as a floating station for hatching the eggs

of shad and other fish, experience having shown that many important

stations need to be occupied only for a short time, without the necessity

of a permanent establishment. Thus, by means of a vessel like the

Fish Hawk, work can be begun at the South in the winter or early

spring, and the vessel moved, as the season advances, to more northerly

points, carrying with it, of course, all its outfit and equipment, and
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able to commence operations immediately on arriving at a suitable

anchorage.

Provision having thus been made to utilize all possible opportunities

for the propagation of food-fishes, by the establishing of movable as

well as of permanent stations, the United States Fish Commission has

endeavored to extend its sphere of operations in other directions, so as

to render its work more and more useful to the country.

It is well known that the interests of the nation are closely identified

with the prosperity of its fisheries, their extension and development
furuishing a stimulus to all the iudustries connected with the waters.

While supplying occupation to a large number of persons, the amount
of the fish product is increased and the cost diminished.

In this connection may also be considered the increase in the number
of persons accustomed to the use of boats and vessels, and furnishing

in time of need the material for supplying the vessels of the United
States Navy.

Eeferring to the next section of the present Report for the details of

desirable research and for a presentation of the importance of construct-

ing a suitable vessel for carrying on the work, I have to announce the

approbation of Congress, as shown in an appropriation of $103,000 for

the construction of a suitable steamer to be built for the use of the Fish

Commission.

No Department having been designated to overlook its construction,

the Secretary of the Treasury was asked to place the work under the

direction of the Light-House Board, which had so ably supervised the

building of the Fish Hawk. This having been granted, Mr. Charles

W. Copeland was selected by the Board to prepare the necessary plans

and specifications, so as to carry out the needs of the Commission. In

this he had the assistance of Lieut. Z. L. Tanner, commander of the

Fish Hawk, who was able to indicate important points to be provided

for in connection with scientific work, as also of Engineer G. W. Baird.

The estimates of the cost of the vessel upon which the appropriation

was based were made in the year 1880, but it was not until October,

1881, that it become possible to issue advertisements for proposals. By
that time the price of iron and of labor had advanced very materially,

and the appropriation was found to be inadequate, the bids for an iron

steamer being severally as follows

:

H. A. Eamsey & Co., of Baltimore $129, 500

Pusey & Jones, of Wilmington, Del 130, 800

Harlan & Hollingsworth, of Wilmington, Del 137, 000

These figures being all far beyond the amount of the appropriation,

it became necessary either to prepare plans for a smaller vessel or to

defer further action until an additional appropriation could be made by
Congress. The latter alternative was considered preferable.
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B.—INQUIEY INTO THE HISTORY AND STATISTICS OF
FOOD-FISHES.

8.—PROPOSED INVESTIGATIONS INTO THE OFFSHORE FISHERY
GROUNDS OF THE UNITED STATES.

Among the most important objects of a Government fishery commis-
sion is that of investigating the known fishing-grounds of a country, to

determine accurately their extension and character, so as to define the

circumstances and conditions under which the pursuit of the various

species of fish can be prosecuted at the various seasons of the year, and
also to ascertain what natural bait most attractive to the fish can be
secured on the ground, and what can be most advantageously brought
from a distance. This involves, also, the question of the methods of

fishing most appropriate to the different localities.

A second object of such a commission should be the discovery and
definition of new fishing- grounds, or such as had been previously un-

known to the fishermen. Such undoubtedly exist, and from time to

time are accidentally brought to light, some becoming of national im-

l)ortance. Incidental to this is the inquiry into the hitherto unknown
winter abode of many of our valuable summer fishes, which are absent

from our shores for several months of the year, as is the case with the

mackerel, menhaden, bluefish, and many other species. An important

corollary is to relieve the United States fishermen from their depend-

ence upon the Canadian waters, either for fish or for bait; so that, even

with the utmost probable development of the fishery marine of this

country, it may find ample occupation in the waters directlj" oft" from

our own coast, from Maine to Florida.

One general result of such stimulation and development will, of course,

be found in a great increase in the number of sea-going fishing-vessels

and the training of their crews to maritime adventure. Norway is the

only country in Europe in which the Government has come to the aid

of the fishermen in any notable degree, and the result of a moderate
amount of attention by the State is shown by the immense development

of the fishing industry. It is well known that Norway is supported by
Iier fisheries to a greater extent than any other country, and that her

exports constitute a great source of the fish supply of the world, her

cod and herring being exported in immense quantities, not only over the

whole of Europe, but even to the West Indies, and to Central and South

America. The Loffoden Islands are the great winter spawning-grounds

of the cod in the North Atlantic of Europe ; and here, for four or five

months of each year, the fishing industry is prosecuted to its utmost ex-

tent, the product being greater than that of America, including both

the British provinces and the United States.

The Norwegian Government has for many years sustained a scientific

commission for the purpose of studying carefully all possible methotls



XXVI KEPORT OF COMMISSIONER OF FISH AND FISHERIES.

of protecting and developing her fisheries, and with distinguished suc-

cess. It has, however, not been satisfied with its labors in the known
grounds, but has for several years had a large steamer engaged in a

thorough search for additional fishing-grounds, and although the Nor-

wegian seas have been traversed by her fishing-vessels for hundreds

of years, each year some new locality is discovered, made known and

occupied, including the previously unknown summer abode of her win-

ter fish.

This problem, so far as the offshores of the [Jnited States is con-

cerned, is one that is eminently worthy of the attention of the United

States Fish Commission and the support of Congress in its attempt to

solve it. At present the principal grounds visited by the fishermen of

the United States, excepting for mackerel, are found between latitudes

41° N. and 40° K, a breadth of only about five degrees, but extending

eastward beyond the eastern edge of the Grand Banks. The special

objects of search over these grounds are the cod and halibut ; but the

incessant prosecution of the business in one locality tends to diminish

the supply and to lead to the inquiry for other banks not yet ascer-

tained. A systematic investigation of the fishing-grounds will result

in determining the exact depths at which the fish can be taken at dif-

ferent seasons of the year and the regions where this industry can be

most profitably pursued.

Another, even more imj^ortant, branch of the subject, is that of find-

ing entirely new localities not previously explored. A notable instance

of what may be done in this respect is seen in the case of the tile-fish,

a species already mentioned. A few of these were accidentally taken

by a Gloucester fishing-vessel in 1879,.and like all strange fishes brought

into that port, were delivered to an agent of the Fish Commission, who
transmitted- them to Washington. Here they were carefully investi-

gated and found to constitute a very desirable as well as new genus and

species of food-fish, and one entirely worthy of future attention. In

September, 1880, the Fish Hawk proceeded to the locality where these

fish were taken, about 75 miles south of Newport, and discovered that

this was in the western edge of the Gulf Stream. On putting down
the trawl-net the sea-bottom was found to be rich in animal life, be-

yond any previous experience of the Commission, the mass and variety

being perfectly startling, and a large number of new species being

readily secured in a short time. The quantity of crabs, shellfish, &c.,

serving as food for fishes, was incalculable. The fishing-lines were then

brought into requisition and the tile-fish found in abundance propor-

tional to that of its food. The fish were then traced, in three successive

trips of the vessel, along an extent of 60 miles, where they appeared

to be as abundant as codfish on their banks, and were taken with even

greater facility with the hook. The flesh was found to be most palatable,

and to be capable of preservation by salting or drying, in the same way

as the cod. A fish, therefore, which two years ago was entirely un-
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known, even to the fisliermen, now bids fair, when its distribution is

better ascertained, to constitute a most important object of pursuit by
the fishermen, and to have the especial advantage of occurring farther

to the south than the localities in which the cod and halibut are abun-

dant, and yet to be equally accessible from any part of the coast. It

is extremely desirable therefore that this inquiry be prosecuted so as to

ascertain exactly over what degrees of latitude the tile-fish occurs. A
similar research in the waters to the south and southeast of New Eng-

land will, in all probability, show much more accessible localities for

the halibut and cod, especially in the winter season.

There is also a large field for investigation into new fishing-gi^ounds

off the coast of the Southern States; several fishes, such as the sea bass,

the red snappers, &c., occurring there in great abundance, while a few
localities only are known.

In time these investigations should be continued into the Gulf of

Mexico (where there are vast possibilities of fisheries not yet developed),

as well as on the Pacific coast of the United States. Here scarcely

anything has been done, or is known, beyond the general fact that

valuable stores of food-fishes exist in the sea, though the best fishing-

grounds are not yet indicated.

An incidental result of winter explorations off the middle and south-

ern coast of the United States, will be, in all probability, the discovery

of the present winter grounds of certain fishes that are abundant near

the shores only in the summer, but which are absent for from four to

six months in entirely unknown winter quarters. These are especially

the mackerel, the bluefish, the menhaden, the swordfish, the horse-

mackerel, the shad, the salmon, the Spanish mackerel, &c. In all

probability they are found in the same region with the tile-fish, as the

researches of last summer showed that the food of all the fishes men-

tioned occurs in an inexhaustible quantity in the locality just indicated.

Xorway has a very small area of ocean in which to prosecute her

fisheries, compared with the United States, and a systematic investiga.

tion on the American side will undoubtedly produce results of greater

comi)arative importance.

In the earlier years of the American fisheries and in the greater

abundance of inshore fishes, with a comparatively slight demand in

consequence of the small population of the countrj-, and the difiicul-

ties of transporting the fish, it was quite possible to obtain within easy

reach of our coast fish enough to meet all the requirements. Now,
with a population of fifty millions of people, the great decline of the

inshore fisheries, and the ability not only to transport fresh fish to any
distance inland, without deterioration, but with also the growing de-

mand for salted, dried, and canned fish, it is of the utmost importance

that every facility be furnished to the fishermen in the prosecution of

their business. The diminution of inshore fishing is particularly

noticeable in the case of the halibut. This fish was formerly taken
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with great ease in small boats all along the New England coast, and at

first was considered of veiy little value, fish weighing a hundred
pouuds and over beiug caught and thrown back into the water as

refuse, and classed in the same category with sharks, skates, and rays.

Within a comparatively few years, however, the halibut has appreciated

in value, and is now one of the principal objects of pursuit by the jSTew

England fishermen. The yield of this fish to Gloucester alone in 1879

amounted to over eleven millions of pounds.

In later years it has been necessary to follow the halibut into deeper

and deeper waters, so that while twenty years ago it might be taken in

water of10 to 50 fathoms, it is now seldom caught in less than 100 fathoms,

and deeper waters are gradually traversed up to 300 fathoms. The in-

creasing depth renders it constantly more difficult for the fishermen to

prosecute their labors, and makes it more important that new locali-

ties be discovered.

An important result of the research herein proposed will be the re-

lease in a greater or less degree from that dependence upon Canadian
waters for fish and bait, for which the United States is now paying at

the rate of $800,000 a year for twelve years, extending from 1873 to-

1885. It is to be hoped that before the expiration of this period, and
the meeting of a new commission, we will be in a position to decline

any negotiations whatever for privileges much inferior in value to those

possessed on our coast without any question of interference on the part

of others. It is confidently believed that, in the discovery of new
fishing banks and grounds, at a comparatively moderate distance from

the coast, from Cape Cod to Florida, a large increase of the fishing

fleet may be looked for, and that vessels from the ports of Jackson-

ville, Fernandina, Savannah, Charleston, Wilmington, Norfolk, &c.,

will find ample occupation throughout the year. That this will re-

sult in a great increase of the fishery marine is unquestionable; and

in the continued tliminution of the number and crews of merchant

vessels of the United States, the question of securing and maintain-

ing an ample sea-faring population, is one of no small moment to the

political economist. The magnitude of the present industry is shown

by the fact that the fishing fleet of Gloucester alone, consists of 385

vessels of above 5 tons, manned by 4,375 individuals, in large part

consisting of men from Nova Scotia and New Brunswick. More south-

ern crews will probably be more or less entirely American in their

composition. The catch of these 385 vessels in 1880 is estimated at

129,020 barrels, or 25,924,000 pounds, of mackerel; 9,000,000 pounds of

halibut, and 57,758,000 of salt cod, or other salt fish—an aggregate of

92,082,000 pounds, and this exclusive of a large quantity of other fish

sold fresh. The total number of trips to secure the above-mentioned

quantity of fish consisted of 1,430 to the George's Banks, 249 to the

Grand and Western Banks for cod, and 201 to the same for halibut, a

total of 1,940 trips. The necessity of new grounds for halibut is shown
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by the fact that the number of this fish taken in 1879 was 11,336,716

pounds, a decrease of 2,336,716 pounds, or 20 per cent, in a single year.

An important consideration in connection with this problem of the

expected fishing-grounds is the great increase in the demand for fish,

consequent upon the success of the American display at the Interna-

tional Fishery Exi)osition at? Berlin in 1880, as will be seen in another

liortion of this report. The American success was everything that

could be desired, the display of this country being placed unhesitatingly

at the very head of all others, although but a short time was allowed

for its preparation. The quality and character of the American pre-

pared fish attracted also deserved attention, and already engagements
and contracts have been entered into between parties in Europe and
the United States involving interests likely before long to amount to

millions of dollars.

It may not be amiss, in this connection, to refer to the fact that the

introduction by the United States Fish Commission to the American
fishermen of the Norwegian system of taking codfish by means of gill-

nets, with glass floats, has already become of the utmost value. Here-

tofore in the capture of codfish the question of bait has been the most
important, amjile opportunities frequently occurring for taking cod
which cannot be utilized for the want of suitable bait. This ren-

dered it necessary to resort to the British provinces for the purjjose of

obtaining it, and has caused almost entirely the recent difiiculties be-

tween the fishermen of the two countries, which have been the subject

of repeated diplomatic correspondence between the United States and
Great Britain. When gill-nets can be used bait is unnecessary, and it

is iirobabJe that within a few years three-fourths of the fish taken will

be by gill-nets, and bait used only in localities where the net is not ap-

plicable.

The preliminary research by which the locality and relationships of

the tile-fish were ascertained was prosecuted by the Fish Hawk, the

fish-hatching steamer connected with the service of the United States

Fish Commission. This vessel, in an interval of enforced inaction in her

special work, made three trips to the edge of the Gulf Stream during

the months of September and October, each time being but twelve

hours on the ground. Not intended as a sea-going steamer, of course,

it was not proper to run any risks, and it was simply on the occasion of

a spell of settled weather that the vessel could run out one night to the

grounds, spend a single day there, and return the next night, on each

occasion being absent only thirty-six hours. To do the work properly

requires a steamer that can remain oft' the coast in any weather, winter

or summer. Such a vessel has been planned by Mr. C. W. Copeland,

the naval constructor of the Light-House Board, in which are embodied
all the requirements for a staunch sea-going vessel, as small as the serv-

ice will permit, and able to do any work of this kind, and at the same
time perfectly fitted for the hydrographic service of either the Coast
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Survey or the Navy Department, to either of which branches of the

service it can be transferred when no longer needed for the Fish Com-
mission. The length of keel proposed is about 200 feet. Under the law
of Congress she would be furnished by the Navy Department with offi-

cers and crew, otherwise not employed, so that the expense to the

country will be little beyond thi\t of construction, the vessel, of course,

being available either in an emergency or permanently for the service

of the Government iu any Department other than that for which espe-

cially constructed. Provided with sails, such a vessel will be able to

dispense with a large expenditure of coal. There is atpreseut nothing

of the kind belonging to the United States service, either in the Navy
or Coast Survey, and her construction would furnish an imi^ortant ad-

dition to the naval resources of the United States.

The method of research, in the interest of the fisheries, upon the

proposed steamer, will consist in the use of the most approved ap-

paratus for determinations of temperature, depths, and currents, and
for collecting objects from the sea-bottom, Irom the surface, and for the

depths midway; also in securing samples of the water at the different

depths, for chemical and microscopical investigation. The tempera-

ture investigations will be of very great importance, as the distribution

and migrations of fish are influenced by the variation oftemperature in

the waters inhabited by them.

An important problem for solution on such a vessel is the determin-

ation of the reasons why the menhaden, within the last few years, have
almost entirely abandoned the coast of Maine, and indeed the whole

region to the north of Cape Cod. Upon this fishery in the Gulf of

Maine depends the livelihood of some two thousand men, and the suc-

cess of an investment of between one and two million dollars. If this

change in the habit of the fish is likely to be permanent, the sooner the

fact is ascertained the better, that the industry may be transferred to

some other quarter, since now its prosecution is attended with no other

result than that of serious loss to those who are concerned in it. There

is no question that the cause is a physical one and capable of deter-

mination.

A similar problem is that relating to the disappearance of mackerel

in the Gulf of Saint Lawrence. It was for the privilege of participat-

ing in this fishery that the United States recently paid the onerous

Halifax award. If we can determine the probabiUty of a continued

absence of fish from the Gulf before the next convention to consider

the value of the Canadian fisheries to the United States, it will greatly

simplify the impending negotiations.

Many other similar questions may be solved by the results of a

thorough scientific inquiry, and it is not impossible that we may hope

to establish general principles by which the fishermen each year may
know at what points to meet the incoming schools of mackerel and

menhaden, and save weeks of fruitless search for them.
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As incidental to the economical inquiry, but of very great interest to

the naturalist, will be the collecting of objects of natural history in

large quantity otherwise unattainable. The investigations already

made by the inshore explorations of the United States Fish Commis-

sion have added greatly to our knowledge of the biology of the sea,

and enabled the Smithsonian Institution to distribute to the principal

museums and universities of the country duplicate series of objects of

great educational value to them.

With the larger field of investigation which will be accessible to a

sea-going steamer, this material will be vastly increased, both in

quantity and variety. This is shown by the fact that during the three

days, or thirty-six hours in all, spent by the Fish Hawk on the tile-fish

grounds, no less than 175 difi'erent species of shells were collected, of

which more than one-fourth were entirely new to science.

The scientific aspect of deep sea research is one that has occupied

the attention of the principal nations of Europe, the British Govern-

ment having a few years ago sent out one of her finest frigates on a

three years' voyage in the seas of all parts of the globe, the results of

which proved to be of very great interest and importance.

9.—THE FISHERY CENSUS OF 1880.

In pursuance of the arrangements made in 1879 with General F. A.

Walker, Superintendent of the Tenth Census, particulars of which have

been given in the two preceding reports, work upon the fishery di-

vision of the census was continued during the year 1881, under the gen-

eral supervision of Mr. G. Brown Goode.

The plan of operations pursued has been published as an appendix to

the Fish Commission Report of 1880, by the close of which year nearly

all of the investigations were completed. The gathering of material

from the eastern side of Buzzard's Bay, from the north shore of Long
Island Sound, from the Pacific coast, from the shad and alewife rivers,

and from the lobster, crab, and whale fisheries, extended into 1881, but

was mostly finished in the early part of the year. The preparation of

material for the press, which had advanced very satisfactorily in 1880,

was pushed forward with vigor in 1881.

The following publications have been made

:

1. On the 24th of May a bulletin (Census No. 176) was issued under the

direction of Mr. Goode. This contained four tables giving statistics of

the fisheries of California, Oregon, Washington, and Alaska. It in-

cluded the cod, salmon, whale, seal, fur-seal, and shore fisheries, and
also the marine salt industry. The tables show the number of men,

boats, vessels, and other apparatus employed, and the quantity and
value of the products, for the sections considered. These figures were

compiled from the returns of David S. Jordan, James G. Swan, and T.

H. Bean.

2. The second instalment of results appeared in Census Bulletin 261,
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dated September 1, giving the statistics of the fisheries of the Great

Lakes, from the material collected by Mr. Ludwig Kumlien. This series

of sixteen tables relates to the various kinds of food-fishes which are

taken from those lakes, such as whitefish, trout, herring, sturgeon, pike,

&c., as well as the caviar, isinglass, and oil prepared in that region.

3. A larger bulletin (Census No. 278) covering 47 pages quarto was
issued under date of November 22, 1881. It was prepared by Mr. R.

Edward Earll, and contained the statistics of the fisheries of Maine.

He incorporated with his own researches those of Mr. C. G. Atkins, Mr.

W. A. Wilcox, and Capt. J. W. Collins. These figures relate to the

cod, hake, haddock, pollock, cusk, mackerel, herring, lobster, and clam

fisheries, and show the quantity and value of the fresh, dried, pickled,

smoked, and canned products. The production of oil and dried sounds

is also considered.

4. Under date of December 1, the statistics of the fisheries of Vir-

ginia were published in Census Bulletin No. 281. These were prepared

by Col. Marshall McDonald, and include the fisheries for shad, herring,

sturgeon, Spanish mackerel, bluefish, gray and salmon trout, sheepshead,

crabs, clams, terrapin, and oysters, and the manufacture of oil and fer-

tilizers from menhaden.

5. A monograph entitled "The Oyster Industry," by Mr. Ernest In-

gersoll, was issued in the latter part of this year. It covers 250 quarto

pages, and contains 13 plates.

Under the direction of Mr. C. W. Smiley, a series of 1,419 tables were

completed and turned over to the Census Office for publication. These

related to the imports and exports of fish in the United States from 1731

to the jjresent time. This material was drawn fix)m the State papers

and other early records of the colonies and of the nation, and, since its

organization, from the j^ublications of the Bureau of Statistics of the

Treasury Department.

A large amount of material ready for press, which could not be printed

and issued during this year by the Census Office, was held over till

another year.

10.—OCEAN TEMPERATURES.

The arrangement made with the Light-House Board in 1878, whereby

the keepers of the light-houses at selected points upon the Atlantic

coast have observed and recorded temperatures of the sea, has been

continued during the present year, with instruments furnished for the

most part by the United States Signal Ofiice.

The points selected, as will be seen by the accompanying list, are those

most favorably situated for obtaining the mean ocean temperatures

along the coast. The work is done by the keepers without extra com-

pensation, and too much credit cannot be given to them for performing

this duty, in addition to that connected more directly with the Light-

House Service. Their records have been of the utmost possible impor-
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tance iu throwing a flood of light upon many important problems in refer-

ence to the movements and migrations of onr food-fishes.

The following is a list of the light-houses (with their keepers) at which
temperatures have been observed during a portion or all of the present

year

:

I/Lst of light-houses on the Atlantic coast at ichich ocean temperatures have
been taken during the year 1881, together with the number of monthly
reports made at each one.

Petit Manan light-bouse, Petit Manan Island

:

George L. Upton, Millbridge, Me 11

Mount Desert light-liouse, Mount Desert Rock :

Amos B. Newman, Tremont, Me 12

Matinicus Rock light-house, Penobscot Bay

:

William G. Grant, Matinicus, Me 12

Seguin light-house, Seguin Island, Kennebec River:

Thomas Day, Hunnewell's Point, Me 12

Boone Island light-house:

Alfred J. Leavitt, box 808, Portsmouth, N. H 12

Minot's Ledge light-house, Cohasset Rocks, Boston Bay:
Fi'ank F. Martin, Cohasset, Mass 12

Race Point light-house. Cape Cod Bay:

Heman F. Smith, Provincetown, Mass 12

Pollock Rip light-station, entrance to Vineyard Sound :

Joseph Allen, jr.. South Yarmouth, Mass 8

Nantucket New South Shoal light-station, Davis New South Shoal

:

Andrew J. Sandsbury, Nantucket, Mass 12

Cross Rip light-station. Vineyard Sound :

James F. Chase, jr., Nantucket, Mass 6

Buoy Depot, Government wharf, office inspector second division

:

^

Benjamin J. Edwards, Wood's Holl, Mass 12

Vineyard Sound light-station, Sow and Pigs Rocks :

William H. Doane, 13 Milk street, New Bedford, Mass 11

Brenton's Reef light-station, off Brenton's Reef and Newport Harbor:

Charles D. Marsh, Newport, R. 1 12

Block Island light-house, southeast end of Block Island:

H. W. Clark, Block Island, R. I 12

Bartlctt's Reef light-station. Long Island Sound:
Daniel G. Tinker, New London, Conn 12

Stratford Shoals light-house. Middle Ground, Long Island Sound

:

James G. Scott, Port Jefterson, N. Y 12

Fire Island light-house, south side of Long Island

:

Seth R, Hubbard, Fire Island, N, Y 12

Sandy Hook light-house, entrance to New York Bay:

James Cosgrove, 128 Rutledge street, Brooklyn, N. Y 12

Absecom light-house, Absecom Inlet

:

A. G. Wolfe, Atlantic City, N. J 12

Five Fathom Bank light-station, off Delaware Bay:

Capt. John Reeves, Cape May City, N. J 12

Fourteen-Foot Bank light-station, Delaware Bay :

John Lund, Wilmington, Del ! 10

Winter- Quarter Shoal light-station, Chincoteague Island:

C. Lindermann, Chincoteague Island, Accomack County, Virginia 12

S. Mis. 110 III
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Bodie's Island light-house, north of Cape Hatteras

:

Peter G. Gallop, Manteo, Dare County, North Carolina 11

Cape Lookout light-house, Cape Lookout

:

Dewald Runiley, Beaufort, N. C 12

Frying-Pan Shoal light-station. Cape Fear

:

David W. Manson, Smithville, N. C 12

Rattlesnake Shoal light-station, off Charleston :

John McCormick, Charleston, S. C 12

Martin's Industry light-station, Port Royal Entrance:

John Masson, Port Royal, S. C 12

Fowey Rocks light-house, Fowey Rocks:

John J. Earner, Miami, Fla 12

Carysfort Reef light-house, Florida Reefs:

Edward Bell, Key West, Fla. (succeedetl by F. A. Brest in September) 9

Dry Tortugas light-house, Loggerhead Key:

Robert H. Thompson, Key West, Fla 11

11.—BIOLOGICAL RESEARCH.

The necessity of studying carefully the circumstances under which

the development of the egg of the shad, salmon, &c., takes place, and
the practical bearing of definite facts on this subject, induced the Com-
mission to add, during the year, to its working force, Mr. John A. Eyder,

a prominent member of the Academy of National Sciences of Philadel-

phia. This gentleman having given much attention to the microscopic

work connected with the development of eggs of fishes and other ani-

mals, was able to render very important assistance. His labors during

the year had relation more particularly to the eggs of the whitefish,

the shad, the flounder, the white perch, the California salmon, the Pe-

nobscot salmon, and other species. On many of these subjects he pre-

pared elaborate memoirs, some of which have already been published

by the Commission in its Bulletin for 1881, and others will be published

in the Appendix of the present Eeport.

Mr. Ryder's inquiry extended into the phenomena of the development

of shad eggs on trays covered with wet flannel, as suggested by Colonel

McDonald. The results of this research have promised to largely revo-

lutionize the entire method of transporting eggs from the river stations

to the hatching-houses.

12.—THE INTRODUCTION OF COD GILL-NETS.

The introduction of gill-nets in the shore cod-fisheries during the

winter of 1880-'81 created a general and widespread interest among
those concerned in fishing. The use of these nets was first sug-

gested by the Commission in the winter of 1878-'79, but those first tried

were not sufiiciently strong for the capture of the large cod that frequent

our coast in winter. This experiment has been described in an article

by Mr. R. E. Earll, on the cod-fisheries of Cape Ann, published in the

Report of the United States Fish Commission for 1878. He says : "The
method of catching cod with gill-nets, though so successfully used by
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the fishermen of Norway, has never been adopted by the fishermen of

our coast. Knowing the profits derived froui the use of tliese nets by
those foreign fishermen, Professor Baird, who is ever anxious to intro-

duce among the Americans any methods that will result to their ad-

vantage in the prosecution of the fisheries, decided to make experiments

with them at Cape Ann, with a view to their introduction among our

shore cod-fishermen. Accordingly he secured from parties in Norway a

set of these nets and forwarded them to Gloucester to be thoroughly

tested by the employes of the Commission at that i)lace. They reached

the hatchery when the pasture school was on the shore, and were set

on the favorite fishing grounds a number of times. But the strength of

the twine had probably been aflected in transit, and the nets proved far

too frail. The strong tide and rough water caused them to catch

among the rocks, where they were badly damaged ; while numerous
holes indicated clearly that large fish had torn their way through the

nets, only such being retained as had become completely rolled up in

the twine. The nets were always taken from the water in bad order,

but the capture of 800 pounds on one occasion, even under the circum-

stances, seemed to indicate that nets of sufficient strength might be

used to good advantage, at least on the smooth fishing grounds along

the coast."

Having made the preliminary trials with the nets, and demonstrated

that with reasonably fair chances a good catch might be obtained with

them, the oiier to lend the nets to any responsible fisherman who would

give them a fair and thorough trial was made. The manner of setting

them was also explained to any persons who applied for information.

But fishermen are somewhat conservative, and do not hurriedly adopt

new ideas about catching fish. They know that they can ill aflbrd to

waste time or money on questionable ventures. Whatever was the

cause it appears that none of the fishermen showed a desire either that

winter or the next to try the gill-nets.

When Captain Collins left for the Berlin International Fishery Exhi-

bition in 1880 he received special instructions to study, from a practical

standpoint, the Norwegian methods of using these nets, so that our

fishermen might be provided with all the information that could be ob-

tained. On his return he embodied the facts in a report on the methods
of catching cod in Norway

;
giving, also, an account of the methods

that have been tried by our fishermen, as these differ in some respects

from those of the Norwegians. This has been published in the Fish

Commission Bulletin for 1881.

Although the fruits of the work done by the Commission in 1878 did

not immediately appear, the seed that was thus sown was destined in

time to bear its legitimate fruit.

The difficulty of procuring a supi)ly of bait is a source of great trouble

to the shore fishermen, and its cost, even when it is obtainable, is so

great that oftentimes the fishermen hesitate to invest, fearing that it
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may result in loss rather than gain. Such was the feeling of Capt.

George H. Martin, master of the Northern Eagle, of Gloucester, during

the fall of 1880. For several years he had been engaged in the shore

cod-iishery during the winter, but the prospect of getting sperling

(small herring that are used for baitj appeared so uncertain that he

hesitated about fitting out. His father, an employe of the Commission,

and also an old fishermap, suggested gill-nets as a means of solving the

problem. Together with several of his crew he visited the station of

the Commission at Gloucester and examined the nets.

Before starting out on his first trip, he conferred with Capt. J. W. Col-

lins, who had studied the Norwegian methods at Berlin. This resulted

in his devising a plan whereby one man is enabled here to accomplish

nearly the same amount of work as six in Norway. This new method is

called ''under-running," and is found to be an improvement. Nets of

10-inch mesh are set the same as herring nets, being suspended by
hollow glass balls or floats at any required depth. They are usually

left out several days at a time, the fishermen under-running them each

morning, and taking out the fish that have been caught in the meshes

during the night. None are caught except at night. The first trials

proved successful, the Northern Eagle taking 4,000, G,000, and 7,000

pounds, respectively, on her first three trips with nets, in spite of

the weather being unfavorable. The nets first used, part of wliich

liad been lent by the Commission, were found too weak to resist the

struggles of the larger cod, some of which weigh as much as 75 or 80

pounds each. The average weight of those taken in the nets is 23

pounds. Stronger nets were soon obtained, and their number was in-

creased. At present the Northern Eagle carries 8 dories, each with a

single man, who is provided with a gang of three nets, making a total

of twenty-four nets for the crew. The nets are efich 50 fiithoms long

and three fathoms deep, knit of salmou twine. Unexampled success

has resulted from the use of these new nets. On a trip ending January

lltli, 35,000 i)ounds of cod were taken by the crew of the Northern Eagle,

8,000 pounds of whicli were obtained in a single morning. Two other

vessels, which were absent the same length of time, fisliiug at the same

place, but in the old way, got only 4,000 and 5,000 pounds, respectively.

Later, another trip was made by the same vessel, which was even more
successful, when 35,000 pounds of cod were caught in four daA s' fishing,

18,000 pounds being taken in one day. The catch was three times as

large as that of the trawlers fishing on the same ground.

At first the nets met with the same opposition from the trawlers that

trawls had from the hand-line fishermen, when they were introduced,

some thirty years ago. Although at first inclined to inveigh against

"building a fence" to i^revent the fish from reaching the trawls, &c.,

the fishermen soon began to realize its advantages. Whenever in port,

the deck of the Northern Eagle would be crowded with fishermen anxious

to learn about this new method of fishing. Letters from all along the
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coast were received by the Boston net factories inquiring about the cod
gill-nets. AUnsiou has been made to the diflBculty of obtaining bait

for the shore lisheries, its cost, &c. As an instance of this, the average

bait bill of a vessel in the Gloucester shore fleet for the month of De-

cember, 1880, may be stated at $150, and the bait bill of the schooner

Phantom for fifteen days was $380. This, added to the hiss of time in

seeking bait (often one-third), was a serious drawback. But the bait

question is a still more important one to the bank fishermen, who have

generally been obliged to seek it in the ports of the British Provinces.

Great stress has been laid by the inhabitants of the provinces on the

importance of this privilege to our fishermen.

Gill-nets have been used in the Norwegian cod fisheries for nearly

two hundred years, and with good success. M. Friele, in an account

of the fisheries of Norway, in 1877, says they are "quite indispensable

when the cod does not bite," while, according to Mr. Hermann Baars,

Die Fischerci Industrie Norivegens, Bergen, 1873, ''the fatter the fish the

IcFS it is attracted by the bait, and during spawning season it scarcely

ever takes the hook at all. For this reason the well-to-do fisherman is

usually provided with nets as well as trawls. These nets are held

upright in the water by means of tioats of hollow glass, the invention

of Merchant Christopher Faye, of Bergen. Sometimes, however, wood
or cork is used. The glass floats are almost exclusively in use in all

the Loflbden Islands." The importance of the use of gill-nets in the

Norwegian cod-fisheries is shown in the following extracts from the

official report of the superintendent, Niels Juel (first lieutenant in the

navy), for 1878, givicg the statistics, &c., of the Loflbden Island fish-

eries :

"The percentage of fishermen using diflerent apparatus was as fol-

lows: 58 per cent, used nets; 32 per cent, used lines; 10 per cent, used

deep-bait. There was an increase from last year of 2,542 in the number
of net fishermen. There was an average of 3,725 boats employed, of

which 2,154 boats, carrying 13,1G8 men, were engaged in fishing with

gill-nets. The total catch for 1878 was 24,GG0,000 cod in number, of

which upwards of 14,000,000 of the largest were caught with nets."

The net-fishing has since increased, according to Mr. Hermann Baars,

who says: "In 1879 the following enumeration was made: 2,532 boats,

with crews numbering 14,322 men, fitted out for the net-fishery." He
further says that "usually the boats fishing with nets obtain the great-

est net receipts, since these often sell 10,000 to 12,000 fish, 10 to 12

barrels of oil, and 10 barrels of roe, valued at 2,500 marks ($595.24), and
at least 400 marks ($95.24) to each man. A net yield of 350 marks a

head is considered by the trawl-line fishermen very satisfactory." These
remarkable results are obtained by fishing in open boats in the dead of

winter north of the arctic circle. What may we not hope for under
more favorable circumstances ? Of this Mr. Baars says : " But it nnist

be remembered that the stormy weather, which often lasts for weeks at



XXXVIII REPOET OF COMMISSIONER OF FISH AND FISHERIES.

a time in the winter months at this region, often renders it impossible

for the fishermen to go out to sea. As a rule, fishing cannot be carried

ou more than two days in a week."

13.—THE VALUE OF FISH AS FOOD.

In a previous Report reference was made to the results of a series of

elaborate chemical investigations by Prof. W. O. Atwater, of Middle-

town, Conn., into the absolute and comparative value of fish as food.

This work has been continued during the year on an increased scale,

and it is expected that his next report will contain some additional data

of much interest.

14.—WORK DONE AT WOOD'S HOLE, MASS., IN 1881.

Advantages as a permanent sea-coast station of the United States Fish

Commission.—From the inception of the work of the Commission in 1871

it has been the custom to select some station on the sea-coast from

which to prosecute the researches required by Congress into the scien-

tific and economical problems connected with the sea and its inhabitants;

the stations, as already indicated, covering the coast from the Bay of

Fundy to Long Island Sound. In this way the peculiarities of the in-

shores have been well determined and the geographical distribution of

the fishes, mollusks, Crustacea, radiates, &c., properly marked out. In

addition to the discovery of a great many new species, much light has

been thrown upon the whole subject of marine zoology generally.

It is not to be supposed that everything in this connection has been

learned; but the broad features have been determined, and the minor

details can be safely left to local and special researches.

The acquisition of a sea-going steamer in the Fish Hawk, and the

hope of obtaining a still more serviceable vessel, rendered it expedient

to fix upon some point for permanent occupation where the necessary

facilities for the maritime work of the Commission could be obtained.

The southern side of New England was considered better than the

eastern, as permitting investigation for a longer j)eriod and presenting

a much richer fauna. The best conditions for the propagation of marine

fishes were also found on the southern coast of New England, as fish

are in greater variety, and, so far as the winter hatching is concerned,

the cold is less severe, and other circumstances generally were more fa-

vorable.

By the use of a suitable fishing smack, the fish can be brought in

alive and penned up until they are ready to yield their eggs, and in

this way will be exposed to much less danger from destruction by cold

than proved to be the case at Gloucester.

After a careful consideration of the subject, the choice was found to

lie between Newport and Wood's Holl. Newport has a great many ad-

vantages in its accessibility, and in the very great desire manifested

by its citizens to secure the presence of the United States Fish Com-
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mission. A number of gentlemen, of wliom Mr. J. M. K. Southwick was
spokesman, offered to furnish the requisite buiklings, and also the use

of a suitable wharf, and otherwise to encourage the selection of the

station. The Navy Department also gave the Commission a i)rovisional

invitation to establish itself on the northern end of Coasters' Harbor
Island, which was not required for the purposes of the training school.

The great difliculty in the way of Newport, however, was found to be

in the comparative impurity of the water, Narragansett Bay receiving

the drainage of a number of large cities, such as Newport, Fall River,

Bristol, Providence, &c., and also having extensive mud bottoms and
flats. The experience of the year 1880 showed that the abounding im-

purities would settle as a sediment upon the eggs of the fishes to be

hatched and materially impair their development, as was found to be

the case at Gloucester.

A totally different condition of things was found at Wood's Holl,

where the water is exceptionally pure and free from sediment, and
where the sudden tide rushing through the Wood's Holl passage keeps

the water in a state of healthy oxygenation especially favorable for

biological research. The entire lack of sewage, owing to the remote-

ness of large cities, and the absence of large rivers tending to reduce the

salinity of the water, constitute a strong argument in its favor, and this

station was finally fixed ui)on for the purpose in question.

The quarters occupied by the Commission at Wood's Holl, furnished

by the courtesy of the Light-House Board, are too scanty for the ex-

pected work of the Commission in the future, and measures were im-

mediately instituted to obtain foothold on the Great Harbor. Here a

point of land constituting the neck of the upper harbor was fixed upon
as a suitable location, affording the advantage of pure and very deep

water, accessible to vessels of quite unusual draught, and immediately

adjacent to the rapid tide of the passage.

Negotiations were opened with the owners of the ground, Messrs.

Isaiah Spindel & Co., and a provisional agreement made as to the price

and conditions of the purchase, the details of which will be given in

the next Report.

Work of the year 1881 at Wood^s Holl.—Pending the permanent es-

tablishment of the Commission at Wood's Holl, as explained in the

preceding section, that station was selected for the work of 1881, and,

by the renewed courtesy of the Light-House Board, the old quarters on
the Light-House wharf were secured and fitted for occupation.

As the Government wharf was unable to furnish a berth for the

steamer Fish Hawk, tlie private wharf of Isaiah Spindel & Co. was
leased for the purpose. The requisite accommodations for board and
lodging for the party were obtained with considerable diflQculty, but

finally the necessary arrnngements were com])lcted.

I reached the station on the 8th of July, being joined soon after by
the remainder of the party.
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As in i^revious years, Professor Verrill, of Yale College, had charge

of the work connected with the marine invertebrates, and Dr. Tarleton

H. Beau of the fishes, in this being assisted by Mr. Peter Parker.

Other assistants were Prof. L. A. Lee, of Bowdoin College, Mr. San-

derson Smith, Mr. James H. Emerton, and others. Capt. H. C. Chester

had general charge of the buildings, assisted by Vinal JST. Edwards, of

Wood's Holl.

During the summer the usual branches of research were prosecuted

under the direction of the several chiefs, and a great deal of valuable

information collected, some of which will be furnished in the form of

monographic papers, and the rest presented in the pages of the Eeports

of the Commission or in the Fishery Division of the United States

Census of 1880.

One of the most practical results of the work of the season was the in-

vestigation into the area of distribution and the economical qualities of the

tile fish. This species was first brought to light by the casual capture of

some specimens in 1879 by Captain Kirby, of Gloucester, Mass., who
carried them into that city, where they were secured by the Fish Com-
mission, which had a station there at the time. As explained in the

previous Eeport, the ground was investigated by the Fish Hawk in 1880,

and a number of specimens captured.

During 1881 special efforts were made to define the limitation and
area of this fish. It was found to occur on the edge of the continental

plateau, and in abitudance equal to that of codfish on the fishing banks.

It is confidently believed that a large part of the fish supply of New
York and Boston could readily be furnished from this species. Careful

tests were made of its qualities as a food-fish, not only on board the

vessel and at Wood's Holl, but by distributing them among the New
York experts, through Mr. E. G. Blackford. The reports were uni-

formly favorable; one gentleman characterizing the fish as having hard

meat and sweet and juicy as any game fish he ever met with; another

ranking it above sheeps-head, as being more juicy and better flavored.

The work accomplished by the Fish Hawk, to which a great deal of

the success of the summer was due, will be referred to under a subse-

quent heading.

The season was closed by my departure on the 4th of October, the

Fish Hawk proceeding to Washington with her collections and appara-

tus, stopi)ing, however, at New Haven to discharge the packages con-

taining specimens for Professor Verrill.

15.—EXPLORATIONS OF THE FISH HAWK.

With the exception of the years 1872 and 1876, when the Commis-

sioner was necessarily otherwise occupied, the IsTavj' Department, in

compliance with law, has, since 1871, furnished the Commission with a

steamer for its summer work. The first detail of this kind was that of

a small steam-launch in 1871. In 1873, 1874, and 1875, the steamer
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Blue Light, under command of Captain Beardsley, was made use of;

in 1877 the Speedwell, under command of Commander Kellogg; the

same vessel again in 1878, under command of Captain Beardsley, and

again in 1879, under command of Lieut. Z. L. Tanner.

The appropriation by Congress for a special steamer—the Fish Uawk

—

comi^leted in the spring of 1880, enabled the Commission to dispense

with the naval steamer, but it gladly embraced the privilege of calling

upon the Department for a detail of ofi&cers and crew.

The first service of this vessel, under command of Lieut. Z. L. Tan-

ner, was rendered at Xewport in 1880, the Eeport of which year contains

an account of her work on this occasion. The olf-shore exploration,

however, was limited to two or three trips, the results of which were so

interesting as to induce great expectations from the renewal of these

labors in 1881.

It will be remembered, as stated in the last Eeport, that the water

deepens very slowly for a considerable distance off the coast, from Cape

Cod southward; so that a depth of 100 fathoms is, for the most part, only

attainable at a distance, out, of from 75 to 100 miles. This brings us to

the edge of the continental plateau; and beyond that there is usually

an abrupt declivity, showing rapidly deepening water.

On her expeditions in 1880 the Fish Hawk found that the edge of this

slope or declivity was occupied by an extremely rich fauna, both as to

species and individuals; indeed, far exceeding in this respect any of

the regions nearer the land; and the necessary arrangements were

made to renew work in that vicinit3* during 1881.

On her return to Washington in 1880 she was sent to Point Lookout

to obtain a supply of oysters for the oyster-hatching station at Saint

Jerome; and the ice forming before she could return, obliged her to

winter in the jSTorfolk navy-yard. Returning, however, from that point

in February, she was fitted out with shad -hatching apparatus, and on

the 23d of March was ordered to Avoca, a shad-fishing station at the

mouth of the Eoanoke Eiver in Albemarle Sound. Here she remained

until the 30th of April, carrying on her work, and obtaining many
courtesies from Dr. W. E. Capehart, the owner of the station. The vessel

reached Havre de Grace on the 3d of May, and was occupied until the

5th of June in hatching shad at the head of Chesapeake Bay.

On the 13th of June she again proceeded to Saint Jerome to make
experiments in connection with the hatching of Spanish mackerel, but

started for Washington on the 20th of June, having left her work at

that place in charge of Col. M. McDonald.
Thedetails of her labors in connection with shad and Spanish mackerel

will be found in the second division of this Eei)ort.

After a short stay at the navy-yard in Washington undergoing re-

pairs, she took on board the apparatus for the deep-sea research, and left

for Wood's IIoU on the 7th ot July, arriving there on the 10th.

From that time until the 1th of October numerous trips were made
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to the localities near the Gulf Stream, referred to as having been visited

in 1880, and many very interesting results were secured. In the sup-

I)lementary portion of this Eeport will be found a popular statement of

this work, consisting of the substance of an address by Prof. L. A. Lee,

one of the scientific party. A special list of the fishes collected during

the season, prepared l)y Dr. Bean, is also appended.

The steamer arrived at Washington on the 12th of October, and the

offer of her services was at once embraced by the Navy Department, in

connection with the naval and military celebration at Yorktown, from

October 7 to October 20. She was placed by the Secretary of the Navy
at the service of the Secretary of War. Having been absent several

days, upon returning to Washington, she went into winter quarters at

the navy-yard, where she was thoroughly repaired and put in readiness

for the work of 1882.

A full description of the vessel and her outfit, together with the de-

tails of her work during 1880 and 1881, furnished by her commander,

Lieut. Z. L. Tanner, will be found in the Appendix of the present Eeport.

C—THE PKOPAGATION OF FOOD-FISHES.

It has already been shown that, while the original object of establish-

ing the United States Fish Commission was the investigation of the

alleged decrease of the food-fishes of the United States, during the second

year of its existence it was charged by Congress with the added duty

of increasing the supply, and of stocking the waters with suitable ad-

ditional species of economical value. At the present time much the

larger part of the expenditure of time and money on the part of the Com-
mission is in the last-mentioned direction.

16.—THE METHOD OF DISTRIBUTION OF FISH AND EGGS.

In the beginning of the work of the Commission, in connection with

the introduction of food-fishes into new waters, it was entirely possible

to cover all the service by placing the fish in cans and employing suit-

ably trained messengers to accompany them to such points of deposit

as might have been selected.

All the railroads of the country with scarcely an exception, when
applied to, gave instructions to allow the transportation, in baggage-

cars, free of extra charge, of the cans containing the young fish, and
granted access to the same on the part of the messengers; instructions

being given, in many cases, to stop the car at stations near rivers

or streams to allow the introduction of the fish therein. This was
specially the case with the shad, and where the annual production

amounted to but a few millions it became quite possible to accomplish

all that was necessary by this means. As, however, the supply of young
fish increased, partly in consequence of the increase in the scale of

operations and partly from the increase in the supply, caused by the
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Avork of the Cominissiou, this was found to be inadequate, especially as

one messenger was unable to carry satisfactorily more tlian ten or

twelve cans, containing from 100,000 to 150,000 fish. The possibility

of obtaining a larger number of fish than at first, made it practicable

also to test the theory which the Commission has been gradually reach-

ing, that the number of fish likely to survive the attacks of their enemies

when planted in a river is increasingly jjroportionate to the total num-

ber introduced, or rather that the expectancy of destructiou, in a given

locality, is essentially an absolute quantity dependent upon the exist-

ing number of minnows and other predaceous fish. Thus, if the expect-

ancy of destruction be estimated at 100,000 young fish, we will have

none left to grow up from a deposit of 100,000 fish. If, however, we
introduce 200,000 fish, then we may claim a surplus of 100,000. It is

highly probable that the larger the number introduced the greater will

be the percentage of survivals.

Where we can introduce a car-load of fish instead of a tenth or twen-

tieth of that quantity, our chances of success in stocking waters are

probably increased far beyond the difference in the ratio.

When the available supply of young shad increased to an extent of

perhaps a million a day, for a number of days in succession, the method
of transportation mentioned above proved to be entirely inadequate,

and the experiment was made of filling an entire baggage-car with fish

cans and forwarding it to destination, accompanied by a suitable num-

ber of messengers. This was done was done with the kind assistance of

President Hinckley, of the Philadelphia, Wilmington and Baltimore

Eailroad, and subsequently of the officers of the Baltimore and Ohio

Eailroad.

It was in time found that even this plan was insufficient, as it was
not always possible to obtain the cars, and these were not provided

with the necessary facilities for keeping the fish in good condition.

It was at length determined either to build a new car, or to adapt an
old one of proper character to this express purpose, and an arrangement
was finally made with President Hinckley to refit one of the best bag-

gage-cars belonging to his company, and sell it to the Commission,
when completed, at cost.

This car was fitted up by Mr. J. H. Ridgway, of Philadelphia, as a
refrigerator car, and was provided with living and sleeping rooms at

either end for the accommodation of the messengers. It was also sup-

plied with air-brakes. Miller platform, six-wheeled trucks, &c., by means
of which it could be moved on passenger trains.

As thus arranged, the car is capable of carrying from one to two
millions of fish at a load and five messengers. The details of its con-

struction will be given hereafter.

The car reached Washington from the shops on the 7th of May, and
made a trial trip on the 2d of June to Atlanta, Ga., with shad. Owing,
however, to the difficulty experienced in changing the trucks at Lynch-
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burg, it returned to Washington after depositing the fish in the James
Eiver.

On the IStli of June a load of 1,150,000 fish was tiansported to

Maine from the hatchery at Havre de Grace, and introduced success-

fully into the Kennebec and Mattawamkeag Rivers.

The experience of these trips suggested some additional changes,

which were made in the course of the summer; and in the middle of

October the car was again used, this time for distributing carp.

In December, it was determined to use the car for transporting a

supply of carp to Texas, Arkansas, Louisiana, and Missouri. There

were 950 applicants to be supplied in Texas alone. There were placed

on board tbe car forty large cans, each containing one hundred carp,

and seven containing one hundred and fifty carp each. There were also

placed on board eighteen crates, each containing sixteen small tin j^ails. •

As each pail contained twenty carp, each crate would thus contain three

hundred and twenty carp. In addition, there were three crates con-

taining four hundred carp each. This made a total of twelve thousand

carp. The car was not ready to leave, however, until January 3, 1882,

when it was moved by the Pennsylvania Railroad from Washington to

Saint Louis, in charge of Colonel Marshal McDonald. The first distri-

butions were made from Saint Louis; after which the car proceeded

to Texarkana, from which point applicants in Arkansas were supj^lied.

Similar stops were made at Shreveport, La., Sherman, Tex., Dallas, Tex.,

Austin, Tex., &c. A full account of this trip, as also of a previous one

to Kentucky in November, will be found in the report of Mr. McDonald
in the Api)endix.

17.—SPECIES OF FISH CULTIVATED AND DISTRIBUTED IN 1881.

a. Whitefish (Coregonus alhus).

Nortliville Station.—The work at this station, under the charge of Mr.

Frank N. Clark, as heretofore, has been prosecuted with increased vigor.

A number of improvements have been made in the arrangements for

supplying water, and an increased hatching capacity has been ob-

tained. Four new ponds (20 by 83 feet) were constructed during the

summer. The total number of whitefish eggs handled during the season

of 1881-'82 was 22,500,000, against 14,780,000 for the previous season.

The spawn-taking operations were carried on from November 10 to De-

cember 5, the points selected being North Bass Island, Middle Bass

Island, and Kelley's Island, in Lake Erie. Although the last eggs

which reached the hatchery were allowed to remain in the shipping

cases for ten days after their arrival, pending the fitting up of additional

hatching-jars, there was no increased loss noticeable.

The Chase automatic jar was used in i>lace of the hatching-box in

the incubation of the eggs, and experiments were made with a view to

obtaining a still more reliable apparatus. The " Improved Shad

Hatcher" was found to give a better movement to the eggs, and useful
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modifications of this and of tbe Chase jar were devised by Mr. Clark's

assistants. One of these gentlemen, Mr. Seymour Bower, invented a

new form of hatching-box which possesses advantages.

The number of whitefish eggs shipped was 2,032,000. Shipments

were made to Germatiy and France, and to the States of California, Con-

necticut, Iowa, and l^Tew Jersey. Over 17,700,000 young fish were re-

leased iu the waters of the Great Lake system, the deposits being made
iti Lake Michigan, Lake Huron, the Detroit River, Lake Erie, and Lake
Ontario.

b. Brook Trout (Salvelinus foniivalh).

Northville Station.—The ponds for brook trout at Northville, Mich.,

have been greatly enlarged and improved, and four new ones have been

added to the three already existing, so that their total area is now
10,674 square feet. About 140,000 eggs were obtained from the trout

in the ponds during the spawning season, whicli lasts from the begin-

ning of ISTovember to the middle of January. Shipments of eggs were
• made to France and to the Druid Hill hatchery in Baltimore; 20,000

young fish were planted in neighboring streams, and 30,000 were shipped

Bast by the Fish Commission car. It is exj^ected that half a million brook-

trout eggs will be taken next season.

c. Saibling {Salmo salvelinus).

On January 10, Mr. Schuster, Burgomaster of Freiburg, Germany,
announced that he had sent 60,000 saibling eggs by the North German
Lloyds steamer Mosel, of January 8, consigned to the United States

Fish Commission. These reached New York January 22. Mr. Fred.

Mather took charge of them and forwarded them the next day to Mr. A.

n. Powers, Plymouth, N. H., which point they reached on the 24th. The
entire loss while crossing the ocean and being transported to the hatch-

ery was but 5,000 eggs. Mr. Powers was directed to hatch them and
])lace them in Newfound Lake, located 7 miles from Plymouth. The
eggs were all hatched by February 28, with a loss in hatching of 6,515

eggs. Mr. Powers deposited 30,000 fry in Newfound Lake May 18.

Another installment of saibling eggs was announced by Herr Max
von dem Borne February 3. These were lost in transit.

(1. Lake Trout {Cristivomer namaijcush).

jSfortlirilte Station.—While waiting for the whitefish to begin spawn-
ing, 57,000 lake-trout eggs were obtained for this station, of which
52,000 were shipped and 1,400 hatched and retained at the hatchery.

Of those shipped, 20,000 were forwarded to Germany.

e. The Quinnat or California Salmon {Salmo quinnat).

The McCloud Birer Station.—The work at this place has been under
the direction of Mr. Livingston Stone, whose detailed report will be
found in the Appendix. The establishment met with a serious disas-

ter on the 3d of February. January had been attended by a rainfall
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wholly uuprecedented in that region, the total amount for the season

being placed at 109.7 inches. During the first days of February the

rain continued to fall in torrents, and the McCloud Eiver to rise at the

rate of a foot an hour. During the night of February 2 the water rose

above the danger-mark, and at half-past two in the morning ©f Febru-

ary 3 the buildings of the station were swept awaj-. All the improve-

ments which had accumulated since 1872 were thus demolished in a

night. The water reached a maximum height of 2G feet 8 inches above

its summer level.

At the instance of Senator Booth, of California, an appropriation of

$10,000 for rebuilding the station was made by Congress, March 5,

and the work of restoration, beginning in May, was completed in Sep-

tember. At the time of the disaster the work was in charge of Mr.

Myron Green. Mr. Stone reached the fishery May 19 and superintended

the reconstruction, as well as the taking of eggs in the fall, which

amounted to 7,500,000. Several millions of these eggs were sent to the

commissioners of various States to hatch for local waters, as well as to

Canada and Kew South Wales. Particulars of the distribution are

found in the tables appended to this report.

/. Rainbow or California Mountain Trout {Salmo irideus').

The McGloud River Station.—This fishery was first operated in July,

1879, and like the salmon station has been continuously under the diiec-

tion of Mr. L. Stone. It is located near the mouth of Crook's Creek, a

tributary of the McCloud Eiver, and about 4 miles distant from Baird

Post-office. The station suffered at the time of the flood from a deluge of

mud which was precipitated into the ponds, and by which many of the

trout were killed.

The region is subject to land slides. The steep hillsides becoming

thoroughly saturated with water, whole acres are washed into the val-

ley l>elow. Sometimes the creek is completelj' dammed up thereby and

the water is rendered intensely muddy. To shut oft" this water from

the trout ponds would be as fatal as to admit it, so that the catastrophe

to the trout was unavoidable. Many which were not actually killed

were seriously injured by mud getting into the gills and producing in-

flammation. The occurrenceof the flood just as the trout were beginning

to spawn made the matter still more unfortunate. Only about a thou-

sand trout survived. From these, however, 201,000 eggs were obtained,

179,900 of which were sent to the commissioners of various States to be

hatched. During October and November the losses of trout were made
up as far as possible by fishing in the river. A new pond was also con-

structed for the purpose of catching the mud which was brought down
by water in the rainy season. The year closed with brighter prospects

for the future.

g. Atlantic or Penobscot Salmon {Salmo salar.)

Penobscot River Station.—This station, as heretofore, was carried on

by the United States conjointly with the States of Maine, Massachusetts,
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and Connecticut, and under the continued superintendence ofMr. Charles

G. Atkins. Between June 1 and July 2 he purchased from the fishermen

514 salmon, averaging 10^ jwunds each. These were placed in the iu-

closure j^repared for them, to await the spawning season in October.

An unusual number, 14C, died during this interval, most of the deaths

occurring, however, in June and July. The first eggs were taken Octo-

ber 26, and, between this date and the 17th of November, 358 fish were

manipulated, of which 232 were females and 126 were males. They pro-

duced 515 pounds of spawn. The number of eggs was estimated at

2,693,009, or an average of 11,608 eggs from each female. In August
and September of this year Mr. Atkins made an important improve-

ment by conducting cold water from a brook through an aqueduct 1,600

feet long. The water previously received from springs near the hatch-

ery attained so high a temperature that in former years the eggs were

matured early in December. Under the new arrangement, their devel-

opment was retarded until the middle of January. The first shipments

of eggs were made January 16, 1882, and continued at the convenience

of the consignees until March 13, 1882. The total number of eggs

shipped was 2,611,500, of which 1,006,500 belonged to the United States.

The loss in shipping and hatching out the eggs was very slight, and

2,397,132 were actually planted, as shown by the tables. From the

United States quota eggs were sent to New York, Pennsylvania, New
Jersey, Minnesota, and Virginia. The full report of Mr, Atkins will be

found in the Appendix.

h. Schoodic or Land-locked Salmon {Salmo salar, subs, acbago).

Grand LaJce Stream Station.—Conjointly with the States of Maine,

New Hampshire, Massachusetts, and Connecticut, this station was this

year again occupied by the United States Fish Commission, under di-

rection of Mr. Atkins, who commenced his work at,Grand Lake, Sep-

tember 10, 1881.

Grand Lake is situated upon the western branch of the Saint Croix

Eiver, known as Schoodic Eiver. Its water is exceedingly pure, and
attains a dej)th of 100 feet. Its outlet, the Grand Lake Stream, is fre-

quented by this species of salmon in October and November, for the

purpose of spawning. As a net can be stretched across this outlet at

that time, it is not necessary to hold the fish in confinement for several

months, as is the case "with the Penobscot salmon.

Hatchery No. 3, which was constructed last year, became the princi-

pal scene of operations this year. When originally built it was but 30

feet long. Mr. Atkins has this year added wings, which very largely

increase its capacity. The nets were i)laced across the stream, as usual,

about the middle of September. The capture of salmon began October

31. The manipulating of spawning fish continued until its completion of

the season, November 19. Six hundred and fifty-three females and three

hundred and seventy males, a total of 1,023, were utilized. A total of
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947,000 eggs were taken, being an average of 1,525 foreach female. Be-

tween January 12, 1882, and March 10, 1882, eggs were shipped to the

States which were in partnership, and, in behalf of the United States, to

New York, New Jersey, Pennsylvania, Vermont, Maryland, Michigan,

Iowa, Missouri,Wisconsin, and California ; in addition to these 20,000 were

sent to Fred. Mather for shipment to Germany. The United States'

share of eggs was 311,750. About 215,000 eggs were retained at the

hatchery, from which 213,097 young fish were hatched and planted in

Grand Lake. The diary of the station, as well as full particulars of

the work, have been reported by Mr. Atkins, and will be found in the

Appendix. The hatching and distribution of eggs necessarily extends

into the following year. This renders it desirable to anticipate dates, to

some extent, in this report, in order to show the completion of the work

inaugurated in 1881.

j. The Shad (Alosa sapidissima).

As has already been stated on i>age xvi, six stations were operated

for shad work this season, three of these conjointly with the Maryland

Commission, the entire yield of which was 70,035,000 young shad. Of

this amount 46,518,500 were deposited in the waters near the various

hatcheries and 23,516,500 transferred to 18 different States of the Union.

This yield of seventy millions was unprecedentedly large, that of 1880

falling a little short of thirty millions, and that of 1879 being less than

twenty millions. This increase in production was due, first, to the in-

creased efficiency of the methods and apparatus of the Commission

;

and, second, to the favorable fishing season both on the Potomac and

Susquehanna Rivers.

On the afternoon and evening of May 27, President Garfield made a

trip down the Potomac on board the Lookout to witness the shad opera-

tions.

The completion of a special car for the operations of the Commission

gave facilities, heretofore not enjoyed, for moving a large quantity of

shad to distant waters. On the 1st of June a car was loaded at Havre

de Grace with one million of shad for the waters of Georgia, but, owing

to the break of gauge and the impossibility of obtaining suitable trucks,

the fish were deposited in the James River, at Lynchburg. On the 3d

of June 1,500,000 fry were placed in the car and consigned to General

J. R. Hawley and Dr. W. M. Hudson, for deposit in Connecticut waters.

It reached Hartford on June 4, accompanied by General Hawley and

Mr. Davidson, the local superintendent, and was moved by special train

to Warehouse Point, 13^ miles above Hartford, where the fish were

successfully deposited in the Connecticut River. On the 14th of June

the car was again loaded, partly from the navy-yard and partly from

Havre de Grace, with 1,150,000 shad, consigned to the Maine commis-

sioners, who had secured free freight over the Boston and Maine Rail-
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road. The shad were met at Bangor by Mr. E. M. Stillwell, aud a part

were deposited iu the Kenuebec and part in the Mattawamkeag liivers.

On the 24th of June there were placed on board the car at the Wash-
ington navy-yard 1,140,000 shad, which were taken to Dubuque, Iowa,

and deposited in the Mississippi River. The distribution to other States

was by the ohl method of placing the fish in cans to be transferred iu

the baggage cars of passenger trains under the care of messengers.

Avoca Station.—Dr. Cajjehart having offered to furnish eggs from

the spawning shad at his fishery, the Fisli Hawk, was ordered, in April,

to proceed, with suitable hatching apparatus on board, to Capehart

Wharf, on Salmon Creek, North Carolina. The first eggs (66,000 in

number) were obtained April 12, but were lost in handling. Eggs were

taken nearly every day from that time to April 30, or 5,727,000 in all.

From these 1,328,000 fry were hatched and released in local waters on

April 20 aud 30. Some eggs were also transferred to the North Caro-

lina commissioner, Mr. S. G. Worth, for hatching and deposit in other

l)arts of the State. The season having advanced sufficiently for work

farther north, the Fish Hawk was ordered on May 2 to proceed to Havre
de Grace.

Potomac River Barges.—Simultaneously with that in North Carolina,

work was begun the middle of April at Gunston's, on the Potomac Eiver,

Col. M. McDonald iu charge. The first eggs (125,000 iu number) were

taken on the 20th of April, and continued to be taken in increasing

quantities, the maximum being reached on May 18, at which date

4,870,000 were secured. Over three millions were gathered May 7 and

also May 24. The last were taken May 29. These eggs were hatched

out with some loss, but supplied a deposit of 26,515,000 fish in the

Potomac River, and about six millions sent to other waters. The work
closed May 30, at which time Colonel McDonald was transferred to the

charge of the navy-yard station at Washington.

Washington Navy- Yard Station.—This station was opened May 4 with

Frank L. Donnelly iu charge, eggs being brought to it from various

fishing shores on the river. The first fish were hatched May 10, and

85,000 were transferred to Cumberland, Md., for deposit in the upper
waters of the Potomac. From this station instalments of from 100,000

to 200,000 each were sent to Delaware, South Carolina, Maryland, Ohio,

and Kentucky. By June 2d, 3,280,000 fry had been produced, at which

date the station was turned over to Colonel McDonald. Between June
2d and June 25th, 3,840,000 eggs were received from the gill-netters of the

Potomac, which yielded 3,800,000 frj'. Colonel McDonald imjiroved the

opportunity to experiment in the transportation of eggs upon trays

covered with moistened flannel, and reached some very satisfactory re-

sults. He succeeded in carrying the eggs forward almost to the point

of hatching, while stratified in layers.

The Potomac shad work was completed July 1, and Launch No. 55,

S. Mis. 110 IV
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which had been kindly lent by the Nav^y Department, was returned

to the commandant of the yard.

Battery Island Station.—Mr. Frank N. Clark was directed to leave

the Northville Station in charge of Mr. Seymour Bower and to proceed

to Havre de Grace. He arrived at the station about April 15 and im-

mediately commenced preparations for the season's work. No eggs

were taken, however, until about the 10th of May. Between that time

and June 13 over 15,000,000 eggs were obtained and 13,560,000 hatched, of

which number 8,385,000 were released in local waters and 5, 175,000 trans-

ported to other points. Included in the latter were 3,500,000 which the

Pennsylvania commission took charge of and deposited in the head-

waters and tributaries of the Susquehanna River. Mr. Clark conducted

some extended experiments in retarding the development of the eggs

of shad during the season, a report of which will be found in the Ap-
pendix. This retardation is considered very desirable as a jjossible

solution of oceanic transportation. Mr. John A. Eyder was also present

at the station during several weeks and conducted some important em-

bryological experiments. Several papers from his pen will be found in

the Appendix of this volume. On the 17th of June the season closed

at Havre de Grace, and Mr. Clark returned to Northville.

North East River Station.—The steamer Fish Hawk, upon leaving

Avoca, proceeded to the North East River, where it arrived May 3.

Lieut. Tanner commenced taking eggs on the 5th of May and continued

until the 4th of June with gratifying success. Od the 16th of June he

directed the removal of the Fish Hawk from the station then occupied

to a point near the Battery in order to haul the thousand-fathom seine

which had been obtained. On the 29th of May the station was visited

by the Commissioners, accompanied by Major Ferguson. Lieut. Tan-

ner obtained in all 15,444,000 eggs. Of the young fish, over 10,000,000

were released in the Susquehanna and about 2,500,000 transported to

other waters.

j. The Carp (Cyprinus carpio).

The production and distribution of carp has been carried on more ex-

tensively this year than in any previous one, the number of applica-

tions having also very greatly increased. Jver 7,000 applications were

filed during the year, 5,758 of which were supplied with from 15 to 20

fish each; the total number of carp thus used was 143,696. There

were 1,244 additional applications filed which it was imijossible to sup-

ply in the year 1881.

The Monument Station.—On the 12th of February the ponds in the

Monument Lot were visited by a flood considerably exceeding anything

that was ever before experienced. The water stood 9 feet above the

level of the banks of the ponds, and was 4 feet deep in the guard-house.

On this occasion the city was flooded even to Pennsylvania avenue, and

the street in front of the Smithsonian grounds was filled with water to
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SO great a depth as to stop all movemeut of vehicles. Fortunately the

water was cold enough to drive the carp to the bottom of the ponds close

to the mud, so that not very many of the breeding fish escaped.

March 30 an edition of 1,000 copies of Mr. Rudolph Hessel's paper on

the cultivation of carp was ordered from the Public Printer for distri-

bution to persons applying for information. This treatise was reprinted

In the London Fishing Gazette.

In April, at the request of the Commissioner, Maj. W. J. Twiniug, the

Engineer Commissioner of the District advertised for bids for construct-

ing an additional carp pond. B. J. Coyle & Co. proved to be the lowest

bidders, and the contract was awarded to them April 13. This action

was in pursuance of an appropriation by the Forty-sixth Congress, second

session, of "$12,000 for the construction of an additional carp pond.'^

Including the one in question there are now 20 acres of water devoted to

the cultivation of carp. The grading of the pond was completed Decem-

ber 28.

During the summer, many fish born in 1879 spawned abundantly;

indeed, in some cases, fish of 1880 produced an abundance of fry. Su-

perintendent Hessel succeeded in the artificial impregnation of carp,

having during June many thousands in his hatching-trays. Some of

his young fish, only twelve and fifteen days old, acquired a length of

from 3 to 4 inches.

On the 31st of May Mr. George Eckardt arrived from Germany with

two cases of carp-eggs. These had been sent by his father, Mr. E. Eck-

aidt, of Liibbinchen, with a view of testing the feasibility of transporta-

tion across the ocean. Unfortunately, the eggs were found to be dead

and covered with fungus. They were packed in ice, which probably

destroyed them, as they are extremely sensitive to cold. On the other

hand, without ice the eggs would probably have been hatched pre-

maturely.

In September we were confronted with the problem of distributing

an enormous number of carp in small quotas to numerous applicants.

An ordinary 10-gallon milk-can had hitherto been found most suitable

for their transportation in lots of twenty-five or thirty. This method,

however, being expensive and not entirely satisfactory. Colonel McDon-
ald tried the experiment in November of shipping carp in small tin pails.

As the result, he found that 20 carp could be inclosed in a tin pail of C

quarts capacity, when half full of water, and be kept alive two or three

days. This led to a radical change in the methods of shipping, and a

great saving of expense. Sixteen pails containing 20 carp each were

put into a crate and sent by express almost as readily as the single 10

gallon can had been sent. In December the new car was brought into

requisition, and being loaded with carp was sent to Missouri and Texas,

as has been explained under that heading.

The Arsenal Ponds.—On the 4th of June Mr. Elliot Jones reported
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the stock of carp in the ponds at tlie Arsenal the previous autumn to

have been as follows:

In the large pond

:

15 breeding scale carp, weighing from 2 to 3 pounds each.

1,422 scale carp, of 1879, weighing from 5 to 20 ounces each.

In the small pond

:

C breeding leather carp, weighing from 1 i^ound 10 ounces to 2

pounds 1 ounce.

242 scale carp, of 1879, weighing 5 ounces each, and
G2 mirror carp, of 1879, weighing 5 ounces each.

At this date Mr. Jones was ordered from Washington, and Lieutenant

Smith, of the Quartermaster's Department, will hereafter, have charge of

these ponds. Richard Lynch, the Arsenal gardener, has the personal

oversight of them.

/i. Gourami {Os2)hrome)iuH olfax).

Ill my last Eeport I presented several reasons why the gourami
would be a desirable species to introduce into the United States, and
spoke of the efforts of the SociStS (VAccliniatation, with the aid of a

French resident of Saigon, Cochin China, to supply the United States

Fish Commission with this fish, as also of the arrangement made with

Mr. B. B. Ileddiug to place what might thus be obtained in a lake near

San Gabriel, Cal. No result has so far been obtained from this effort.

Monsieur L. Carbonnier, of Paris, having received some specimens

from Mauritius, forwarded a pair to the United States through Captain

Briand, of the French steamship line, who arrived at 'New York August
19. Unfortunately one of the fish had died during the passage. The
other was delivered to Mr. E. G. Blackford to care for until suitable

arrangements could be made. It died, however, early in September,

some ten or fifteen days after its arrival.

L Cod (dadiis nwrrhna).

Wood's Holl Station.—In Kovember, 1880, Capt. H. C. Chester went
to Wood's Holl, Mass., with a view of continuing experiments in cod-

hatching. Later in the season. Colonel McDonald was directed to take

charge of the station and to test some apparatus which he had arranged.

He was accompanied by Mr. John A. Ryder, who made some valuable

experiments upon the embryology of the cod. Mr. Ryder's report, with

numerous illustrations, will be published as an Appendix of the Report

for 1882. The experiments were somewhat limited, as only a single lot

of spawning-fish was obtained in that locality. In one experiment with

40,000 eggs, Colonel McDonald hatched 25,000 fry. These fish were sent

to Annapolis, Md., and deposited in Chesapeake Bay. An account of

his operations and of the apparatus which he used will be found in the

Appendix. On the 8th of March the station was closed and the appara-

tus returned to Washington.
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m. The Spanish Mackerel (Ci/6t«ni »iac;<?fl/«m).

Chesapeake Bay.—The account of the discovery of spawning-mackerel

and the work of hatching them, conducted by Mr. R. E. Earll, was
given in full in the last Annual Keport. In order to continue the experi-

ments, the Fish Hawk, on the 15th of June, took on board a special outfit

for hatching Spanish mackerel. On the 14th it proceeded down the

river and arrived at Cherrystone Inlet on the 15th, accompanied by
Launch No. 62, which had been ordered from Havre de Grace. The
pound-nets of the fishermen were visited, and on the 17th li%'e eggs

were taken and placed in hatching-cones. Eggs were also taken on
subsequent days, but the hatching was not successful, most of the fish

and eggs dying. The particulars of the work of the Fish Hawk will

be found in Captain Tanner's report for the year.

On the 29th of June the Fish Hawk left for Washington, turning

over the launch, however, to Col. Marshall McDonald, who had arrived

to prosecute the experiments still further, with instructions to work out

as fully as possible the proper methods without endeavoring to turn

out any considerable number of fish during the present season. He
was accompanied by Mr. John A. Eyder, who studied the embryology
of the fish, and has made a somewhat full report, with four plates,

upon "The development of the Spanish mackerel," in the Bulletin of

1881, pages 155-172. On the 20th of July it became necessary to return

the borrowed launch to the Navy Department. The work was soon

after closed, and Colonel McDonald returned to Washington. A short

paper upon his work will appear in the Appendix.

M. Turbot and Sole {Rhombus maxitnus and Solca vulgaris).

The turbot and sole are generally considered to be the best fish in

Europe, commanding a higher price than any other, exclusive of the

salmon
;
and the question is frequently asked as to the intentions of

the Commission in regard to introducing and propagating them on the

shores of the United States.

By those best qualified to judge, these fish are not considered to pos-

sess any marked superiority over corresponding forms of the flat fish

found in the United States, which, when properly cooked, are of very
great excellence. Many persons, thoroughly familiar with the turbot

and sole, who have been present at one of the famous fish dinners given

by Mr. Taft, of Point Shirley, Mass., and who have tasted the Northern
flat-fish {Pleuronectes americanus) and the Southern flounder {Paralich-

thys dentatus), as served by him, stoutly deny any and every claim of

superiority in the first-mentioned fish.

Appreciating, however, the interest of the problem, which if solved

would simply add to the species of desirable food-fishes in the United
States without interfering with the abundance of those belonging to it,

the Commission has several times made efforts to introduce both the

turbot and the sole into the United States.

The first experiment of importation was made by the United States
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Fish Commission iu 1878, when Mr. Fred. Matherwas instructed to bring

over from Enghiud thirty specimens collected by Mr. C. L. Jackson, of

Bolton, England. During the voyage to Boston most of the fish per-

ished, as it was believed, iu consequence of the well-meant but inau-

spicious action of the boatswain of the Cunard steamer in introducing

very cold water, the shock destroying the fish. Only two turbot sur-

vived, which were deposited in Massachusetts Bay.

The second experiment, also under Mr. Mather, was made in 1879.

This was entirely a failure; the fish all dying, having been injured, it

was thought, by the laud transportation from Southportto Southampton.

Iu April, 1880, Captain Mortimer, of the ship Hamilton Fish, brought

five sole out of nine sent by Mr. Moore, of the Derby Museum; and

these were deposited by Mr. Blackford outside of Sandy Hook.

On the present occasion the Commission again had the important aid

of Mr. C. L. Jackson, of Bolton, England, who undertook to collect a

number of turbot and sole, and acclimate them in the tanks of the

Southport Aquarium. A large number died, but those that survived

appeared to be in very good condition, and were shipped from Liverpool

on the Cunard steamer Parthia on October 15, in charge of Mr. Armi-

stead. The fish were carried in two oval wooden tanks 5 feet inches

long, 4 feet wide, and 2^ feet deep, each tank sub-divided into four

spaces, so as to prevent undue agitation during the passage. A cask

was set on the top of each, and filled every day with sea-water, and a

circulation of the water maintained thereby.

The temperature of the water at Southport on starting was 53Jo.

During the voyage the range of temperature of the water in the tanks

was from 51° to 58°.

Starting with seventy soles and thirty-five turbot, sixty-seven soles

and twenty-nine turbot died on the way; three of the former and six of

the latter alone surviving.

In response to an application from the Commission, the Secretary of

the Treasury directed the collector of customs at New York to have the

revenue-steamer Grant in readiness for the immediate transfer. A
party of gentlemen interested in the experiment, consisting among
others of Mr. E. G. Blackford, Mr. Barnet Phillips, Mr. John Foord, and
others, were on board the Grant; and the nine fish were placed in cans

and transferred to the ocean iu Sheepshead Bay, just opi)osite the Ori-

ental Hotel, in water about 2 fathoms deep.

It is, of course, impossible to tell what may be the fate of these fish,

but the chances are very few that they will ever be heard of again.

After a careful consideration of the whole problem, it is believed that

the only chance of successful experiment is to place such fish on arrival

iu an inclosed basin of tidal water of suitable character, wliere they can

be fed, and guarded against any possible enemies; and where, when
rii)c, the eg^i^ can be taken and, after artificial impregnation, be hatched

out in accordance with the methods adopted for the floating eggs of the

sea fish. This is one of the several problems to be solved in connection
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with the proposed sea-fish hatching station at Wood's Holl. The facil-

ities there will be excellent for the purpose, and it is hoped that the

experiment may be made at the earliest possible moment.

The following report of results, made by Mr. A. Wilson Armistead to

Mr. C. L. Jackson, of Bolton, England, will probably be of interest

:

It is with sorrow that I have now to inform you of the sad ending of nearly all the

fish. However, I do not think it is by any means a lost journey for the Americans.

From what I have seen, I feel satisfied the thing can be done. Inclosed you will find

an account I have kept, showing changes of temperature, losses, &c., which speaks

for itself. You will notice the fish began to die very soon after leaving Liverpool,

and when I examined them the first thing noticeable was their sickly appearance,

and when examined more closely I could trace scars or bruises which were not ob-

served at the Southport Aquarium.

I am now confident that the fishes must have been injured in their journey down to

the landing stage from Liverpool Station, as the jolting about, owing to the bad road,

was very severe, and in any future attempt that may be made, I am quite sure that

this short part of the journey must be made in some other way. When the largest

tank was filled with sea-water, after the cax'penter had fixed the cross-pieces, all

seemed right until the following day, when the sun's rays falling upon the surface of

the water revealed what appeared to be small splinters, very minute, floating about,

which had to be got rid of, as they might be bad for the fish by getting lodged in their

gills; but I could not discover that any fish had been choked, with but one doubtful

exception. This was a large turbot, and appeared as though it had been choked, but

I could not find anything in the gills or about the throat to satisfy me.

As to the voyage itself, we had both rough and fine weather. The hole in the largest

tank is rather too wide. The water overflowed several times while we had rough
weather, and we could only keep it filled up to the cross-pieces. I do not think the

fish suffered much by the rolling about of the steamer, unless it be the fish have press-

ure put upon them when the steamer is heaving upward. I have thought about this

a great deal, and have come to the conclusion that the fish do experience a slight press-

ure, not so great as to injure them, but which, if long continued, might make them
sickly. The water was changed every morning, except when the temperature of the

sea rose considerably when passing the Gulf Stream currents. You will see that on

Monday morning, October 24, when the water in the tanks stood at 51°, in the sea it

was 61°, and at 2 p. m. same day it had risen as high as 68°, so I considered it wisest

to keep the water I had.

Wood, I fear, is not good for fish to lie upon. I would recommend that the tank be

either charred all over inside, or a coating of Portland cement, with about two or three

l^arts sand, which, when well set, to be thoroughly seasoned by jilaciug it in the sea

for, say, two or three months ; a very thin coating would do. As to procuring the fish,

in the first instance, I believe a good deal hinges upon this for making the thing a

success. If caught in a trawl-net, I believe that the net should be hauled up at short

intervals; this, I expect, would necessitate a trawl-boat to fish expressly for live soles

or turbot, and would be more costly, but decidedly more satisfactory. Indeed, I

should not like myself to make another venture across the Atlantic unless I could be

sure that the fishermen intrusted with the catching of the fish could be relied upon.

The best way would be to see them caught oue's self.

I do wish I had been in a position to give you a more satisfactory result. Under
the circumstances, all that could be has been done. Captain McKay, John Atkins,

chief ofiicei', and Mr. Field, the purser, all connected with the steamer, have been

very good to me. I am sure they are sorry for the poor result and would like to have
seen the experiment successful. I liked Captain McKay very much, and so did all

the passengers; and if ever another attempt is made with living fishes, whoever goes
out with them I trust may have the same captain.

Steamer Parthia, October 26, 1881.



LVI REPORT OF COMMISSIONER OF FISH AND FISHERIES,

o. The Oyster (Ostreavirginica).

Within a few years past special attention lias been paid by the Cora-

mission to various features connected with the artificial cultivation of

the oyster, Major Ferguson having visited France in 1878 to study the

details of the business as practiced in that country.

Reference has already been made, in the list of stations ot the United

States Fish Commission, to Saint Jerome as a station for the artificial

cultivation of the oyster. This is located not far from Point Lookout^

near the mouth of the Potomac River, and was first established by Major

Ferguson while Commissioner of Fisheries of Maryland, and subse-

quently carried on at the joint expense of the Maryland Commission and

the United States Fish Commission. Here it is proposed to establish a

system of parks and other arrangements similar to those adopted in

France ; and, in addition, to test practically the possibilities of the arti-

ficial impregnation of the eggs of the oyster and the production of spat

at will, a measure not satisfactorily accomplished in Europe.

Lieut. Francis Winslow, of the Navy Department, having been oc-

cupied in collecting statistics of the oyster industry for the Census of

1880, continued his labors in the service of the United States Fish Com-
mission by authority of the Secretary of the Navy. His researches

will be duly published when they are completed.

By the courtesy of Mr. E. G. Blackford, of New York, a great variety

of living oysters of the different breeds was imported from Europe, and

placed in the hands of Mr. John A. Ryder for investigation. The
special problem was to ascertain how far the European oysters, includ-

ing the German, French, Portuguese, and English natives, and the

green oysters, differed in character • from the American; and thus to

determine whether processes applicable to the former were suitable for

the latter. Some very interesting facts ascertained by Mr. Ryder will

be duly made the subject of a report.

p. The Oregon Clara (Glycimeris generosa).

On the Pacific coast there are several species of bivalve mollusks,

coming under the general head of clams, which are of very great value

in their localities, and which it has been thought might be profitably

introduced to the Atlantic coast.

One of the most important of these is the Glycimeris gencrosa, known

by the Indians as the Geoduck, a clam fouud in California, Oregon,

and Washington Territory, and which reaches an enormous size, retain-

ing, however, a great tenderness and delicacy of flesh, much more re-

sembling that of the oyster than of the clam. Correspondence has been

entered into with Mr. Henry Hemphill in regard to obtaining and ship-

ping a quantity of these clams for experiment, but it was finally con-

cluded that it would be better to wait the occasion of a return trip of the

fish-transportation car of the Commission before attempting a sending.

Several other species of western clams are also under consideration

for a similar purpose.
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D.—ABSTRACT OF CONTENTS OF APPENDIX.

18.—ANALYSIS.

In the general Appendix to this report will be found a number of

separate papers treating ujjon matters related to the work of the Fish

Commission. These are classified under four headings, as follows

:

A.

—

General.

The first paper is by Lieut. Z. L. Tanner, and gives a thorough descrip-

tion of the Fish Hawk, illustrated by eighteen plates. This is followed

by an account of the Fish Hawk's work during the second year; and,

finally, by a list of patents issued in the United States during the year

relating to fish and fisheries. The latter is by Dr. R. G. Dyrenforth^

chief examiner of the Patent Office.

B.^-FlSHERIES.

First under this head is a paper upon the mackerel fishery, by Messrs.

Goode, Collins, Earll, and Clark. It embodies all that the Fish Com-
mission has heretofore collected u^ion the subject, covering some 440

pages, and provided with a special index. An extra edition has been

issued, in pamphlet form, for distribution to persons interested in this

fishery. Two translations by Dr. Bean furnish the statistics of the Nor-

wegian fisheries for the year 1880. There is a review of the early shad

fisheries on the Susquehanna, by Harrison Wright ; a reprint from the

London Quarterly Review upon the fish-supply of London ; and a re-

port, by Charles W. Smiley, upon the extent to wbich fish-guano is used

as a fertilizer in the United States.

C.

—

Natural History and Biological Research.

Prof. H. E. Webster and Mr. James E. Benedict, of Union College^

furnish a report on the worms collected by them at the Fish Commission

station at Proviucetown in 1879, which is accompanied by eight plates

and a special index. Messrs. John A. Ryder, and S. A. Forbes report

upon the food of fishes ; and Messrs. F. N. Clark, H. J. Rice, and John
A. Ryder upon experiments designed to retard the development of shad

eggs, with a view to facilitate their transportation.

D.

—

Propagation of Food-Fishes.

Under this head will be found detailed and statistical reports u])oii

the work of the United States Fish Commission in propagating and
distributing food-fishes, such as shad, whitefish, trout, and several kinds

of salmon, by F. N. Clark, Livingston Stone, Charles G. Atkins, and

Charles W. Smiley.
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E.—SUPPLEMENT TO REPORT PROPER.

19.—ON THE WORK OF THE FISH HAWK AND OF THE UNITED STATES
FISH COMMISSION DURING THE YEAR 1881, BY PROF. LESLIE A. LEE,

OF BOWDOIN COLL"EaE.*

The Fish Hawk is fully equipped with all necessary apparatus for con-

ducting the investigations. The experience of the Commission has been

so great that the apparatus for dredging, trawling, «&c., is probably

more perfectly adapted for its purposes than any which has been used

elsewhere. Many important improvements have been suggested from

time to time by members of the Commission, and changes are continu-

ally being made. Perhaps the most important addition to the appa-

ratus this season was in the " trawl-wings." A large net-trawl is used

more than anything else for obtaining bottom animals, and it has long

been supposed that many of the more active ones escaped capture by
swimming to one side after being aroused by the on-coming trawl. To
capture these the trawl-wings were contrived. These are light nets

which are attached to rods which run out on each side from the top

of the trawl. The nets are fitted within with a transverse partition,

perforated in the center, which prevents the escape of the animals after

they are once confined. This arrangement was a complete success,

many new species being taken by it.

But not all the energies of the Commission are devoted to the collec-

tion of specimens. Careful soundings are made by which the existing

charts are often corrected. The temperature of the water is taken at

all depths, particularly at the surface and bottom; and the specific

gravity of the bottom water is determined. In fact a complete record

is made of everything which can be supposed to have a bearing upon the

subjects before tlie Commission.

Upon the prospect of pleasant weather the party would go aboard of

the Fish Hawk and proceed directly to the southward, remaining off

shore for from two to four days. Nine such trips were made during the

past season. The Gulf Stream off" the coast of Southern New England

is situated about 100 miles from land. Its distinctness as a stream is

well indicated by the soundings. The depth of the water from Gay
Head outward is very uniform for nearly 90 miles, not more than 50

fathoms often occurring. Then comes the beginning of the slope.

Within 10 or 15 miles 1,000 fathoms and probably greater depths can

be reached. The work of the Commission was done in depths of less

than 800 fathoms.

Upon reaching suitable ground, as indicated by the soundings, the

trawl or dredge would be put over and allowed to drag on the bottom

for perhaps twenty minutes. Or, if fish were desired particularly, the

line-trawl, similar to that used by cod-fiShermen, would be set. Upon

From a paper read before the Portland Society of Natural History January 16, 1882.
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making a haul with the uettrawl, the first thing to impress one is the

wonderfnl abundance of life present, in both species and individuftls.

Nowhere in the previous history of the Commission have such results

been obtained, surprising alike to the novice and the experienced. The
bottom in this region is usually soft, and is composed of sand and mud,
with many foraminifera, both calcareous and arenaceous. Much of the

mud is brought up in the trawl, which at times must sink deeply into

it. Within the trawl when it comes to the surface, the conspicuous

features are the echinoderms, fishes, crustaceans, and annelids.

Of the many sorts of fishes taken, perhaps the several species of hake
were the most abundant. The trawl often contained bushels of these,

which, however, were usually of small size. Cod, haddock, and whiting

were not so common, but good sized specimens sometimes occurred.

Many of the species, particularly of the genera Gareproctus and Liparis,

were very soft and gelatinous, and could be preserved only by being

dropped at once into strong alcohol. These occurred mostly at the

greater depths, where they would naturally not be exposed to conditions

requiring a more perfect protection. The most important species taken

was the tile-fish. This was first discovered here in 1878 by a passing

fisherman. A few were caught in 1880 by the Commission, and during

the past season particularly attention was paid to this species, to de-

termine whether its quality and abundance are such as to lead it to

become an important food-fish. Trawl-lines were therefore set at differ-

ent depths and localities, and special efforts were made to determine its

limits. It was found to exist everywhere, from Cape Cod to Delaware
(which is i^robably not its southern limit), in a depth of about 100

fathoms, and is nearly as abundant as all other kinds together. It is

of large size, averaging in weight from 12 to 20 pounds, the largest

taken weighing about 50 pounds. The color above is violaceous, and
below light gray. On the back and sides are scattered bright yellow

spots, each about an inch in diameter. What chiefly distinguishes it

from other genera is the fact that it has a dorsal fleshy lobe just back of

the head. It.has been named Lopholatilus chamwleonticeps Goode and
Bean. The flesh is white and firm and free from bones. The quality

is very fine, so that it cannot fail of becoming a good market fish. It

remains now for the fishermen to develop here a new industry.

Crustacea occur in large numbers and furnish an abundant supply of

food for all kinds of fishes. They are mostly northern forms. Many
have previously been known from the Norwegian coast, and others

have close affinities to northern species. Several species which Stimp-

sou lonjT ago described from single or few small or imperfect specimens

were re-discovered in abundance and of large size. Decapods largely

l>redominate, particularly shrimps and anomurans. Hundreds and thou-

sands of specimens were brought up in nearly every haul. The largest

yet taken is a crab, Geryon quinquedens Smith, first described from

ejiecimens in the collection of this society, which were taken from the
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stomachs of the fishes caught on our coast. This species, in life, is of

a brilliant vermilion color. The carapax is often G inches in diameter.

To some individuals were attached two species of stalked barnacles^

one being the type of a new genus. An anomuran, Latreillia elegans

Roux, is certainly an elegant species. The carapax is triangular in

shape and rarely more than an inch in length, while the legs extend

4 or 5 inches on each side. The eyes are at the ends of stalks half as

long as the carapax. The legs are banded alternately with bright red

and light pink. One of the most interesting of the crustaceans was a

hermit crab, Parapagurus pilosimanus Smith. This was first described

in 1879 from a single specimen brought in by a fisherman from the

Banks. We found it in great abundance, 500 specimens being taken at

a single haul. This forms the type of a new family as well as of a new
genus. It possesses characters hitherto unknown in its group, having

gills in the form of papillfB instead of lamellae as in most hermit crabs.

The carciucecium was originally a shell, as is commonly the case, but a

compound polyp with a tough leathery integument soon becomes at-

tached to the shell and extends beyond it, growing as the crab grows,

often in time completely absorbing the shell. This polyp is also new

to science, forming the tj^pe of a new genus. It is interesting to note

that this crustacean and the polyp have never been found separated.

While there are many other species of the hermit crabs in the same

region, this polyp is never found upon any of them, and this crab is never

protected by any other of the numerous species of polyps which abound.

Hitherto few species of Cephalopods have been found on our coast,

but many new and interesting forms were taken during the past sum-

mer. The largest was Alloposus mollis Verrill, of which we took two

specimens, each about three feet long and weighing 25 or 30 pounds.

It belongs to the eight-armed group, and the arms are united through-

out nearly their entire length by a muscular web. Its suckers are over

half an inch in diameter. The body is very soft and gelatinous. It

shrinks exceedingly when put into alcohol and is reduced to not more

than one-third of its original weight. Such an animal would hardly

seem to be a formidable enemy. This is also the type of a new genus.

A species described by Sars from the Norwegian coast was taken spar-

ingly. This closely resembles the common squid of our shores, but

the tentacular arms, besides possessing the usual suckers, are supplied

with horny hooks, giving it a fearful advantage in the struggles with its

prey. A species described by Le Seur in 1821, Taonius pavo, also

occurred, not having been seen on our coast since that time. This is

well deserving of the name "goggle-eyed squid," its eyes being alto-

gether out of proportion to the body. Fragments of the shells of the

paper nautilus were frequently dredged, but the animal itself was not

taken. Two or three living specimens have lately occurred on the New
Jersej^ coast.
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Each haul brought up an abundance of Echiuoderms, mainly star-

fishes. The number of new species taken was considerable. Certain

forms were so plenty that they were cast overboard again by the bushel.

Many curious modifications of structure occur among them. An in-

teresting form, Biplopteraster multipes Verrill, is large and thick, with

short arms, a rich purple above, beneath orange streaked with brown,

the feet large and purple and arranged in four rows. Twenty species

of star-fish were taken at one haul. Sea-urchins were not abundant,

only a few species being taken. Some of these, however, were new and

remarkable. Among them is a large species hitherto known only from

off Florida. Several others were northern forms.

Annelids and other worms occurred in great variety. One new species

was perhaps more plenty than any otlier form of life in those depths. It

has been named Hyalinoeeia artifex Verrill. In general appearance this

is something like the common clam-worm, Nereis. But it secretes a

tube 10 or 12 inches in length, of a horny substance, quill-like, amber-

colored, sometimes one-third of an inch in diameter. The tubes con-

taining the animal probably lie loosely on the bottom, but it is likely

that tlie animal is sometimes able to swim about, dragging its tube

behind. Often the trawl came up filled with their tubes. The large

seamouse, Aphrodita, which is often found on our own coast, was also

plentiful.

The forms of life thus far described are mostly those which have

hitherto occurred only in the colder regions of the North Atlantic or

those which show strong affinities to northern forms. We now come
to the shell-bearing moUusca, and another wonderful variety of forms

is discovered. The alliances of some of these are with tropical species,

many being represented by similar species in the West Indies. The
new form of rake-dredge did good service in the collecting of sbells,

nearly every haul bringing up something new. Conspicuous among
the new species is a Trochus-like form, CaUiostoma Bairdii V. and S.,

by far the handsomest shell found on the New England coast. This

presents a decidedly tropical aspect. Two species of Solarium also

occurred, both of small size. Another shell taken sparingly was Dolium
Bairdii V. and S., a representative of a genus one would hardly expect

here. These are all Gasteropods. The Lamellibranchs present, among
many others, thiee genera new to the coast and remarkable for their

-close affinities to fossil forms. These are JHplodonta, Mytilimcria, and
Pholadomya. Of the latter there is only one other living s])ecies, which

occurs on the coast of Africa. Mingled with these were a large number
of northern species of shells. In all, more than 200 S])ecies of mollusks

were taken, of which more than 100 were additions to the American
fauna, and nearly 75 new to science.

A surprising feature of life at the bottom is the large number of sea-

anemones, some being of great size. They are attached to everything.
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Even tbe tubes of Hyalincecia give support to a peculiar species. The
larger ones bold firmly' enougb to tbe mnd bottom since tbey are sub-

ject to no wave action.

One species of sea-pen, Fennatula aculeata Dan., was taken in great

abundance on several occasions. A very delicate branching coral, Aca-

nella Normani Verrill, often covered tbe net with its orange-red branches.

A simple, born -shaped coral, Parasmilia Lyjnani, was secured in speci-

mens of great perfection, while another coral of exceeding delicacy was
brought up more often broken than perfect. The latter was a species

of Flahellmn very similar to one taken by the Challenger expedition.

Thus far I have spoken only ot the bottom species. The surface and
intermediate depths all abound in life. The floating weed at the sur-

face conceals among its branches many tishes and crustaceans which

remain there for protection. Jelly-tishes are seen in great variety, to-

gether with a gigantic iSalpa which sometimes covered the nets so as to

obscure the other specimens. But little surface collecting was done,

althougb, without doubt, that would prove exceedingly profitable.

While we consider the life of this region as a whole, some curious

questions arise. That of coloration is one. The crustaceans are nearly

all brilliautb" colored, but there is no great variety in their tints. Scarlet

and vermilion predominate, with some orange-red. The starfishes, too,

are gorgeous in their purple and orange. The sea-anemones are pink

and orange-red. The sea-pens are deep red. Many fishes also possess

the same tints. What is the reason of such gorgeous arraj" 1 Professor

Verrill explains it by saying that these colors render the animals in-

visible in the great depths. The sunlight in passing through the water

loses most of its red and yellow rays by absorption before reaching the

bottom, and consequently, as none of the remaining rays could be re-

flected from these red and yellow pigments, the animal could not be seen

by others in search of prey. He suggests that these colors have been

produced by a process of natural selection.

Phosphorescence, too, is an interesting phenomenon exhibited by
many forms of life. The sea-anemones and sea-pens show this most con-

spicuously, although many others are also highly phosphorescent. The
light given ofl' bj- these is usually bluish or greenish, rarely yellowish.

There would seem to be a connection between this fact and the brilliant

coloration of the forms previously mentioned.

The mingling of two apparently distinct faunse on the Gulf Stream

slope seems to be due to two causes : the low, uniform temperature and

the currents. We find here the contact of a cold polar current with the

warm Gulf Stream at a depth which prevents seasonal variations. The
bottom temperatures are low enough for arctic forms, and the Gulf

Stream has slowly brought up from the West Indies species which have

become gradually fitted to their environment. The abundance of life

can be accounted for by the rapidity of circulation which keeps the

bottom water purer and better fitted for supporting life than is usually
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the case at such depths. With such an abundance of life for food and
with the uuiform temperature there seems to be a combination of con-

ditions which may make this the region to which the migratory fishes

resort in winter.

20.—TABLES OF THE DISTRIBUTION OF FISH AND EGGS.

In the following tables, numbered I to X, which have been prepared

by Mr. Charles W. Smiley, and in Table XI, prepared by Col. M. Mc-

Douald, will be found the condensed record of the distribution for the

year of whitefish, lake trout, brook trout, California salmon, California

trout, Penobscot salmon, Schoodic salmon, shad, and carp. Fuller de-

tails will be found in various papers of the Api)endix : In XX, Mr.

Clark's account of whitefish and trout operations ; in XXI, Mr. Stone's

account of California salmon operations ; in XXII, Mr. Stone's account

of California trout operations ; in XXIII, Mr. Atkins' account of Pe-

nobscot salmon operations ; in XXIV, Mr. Atkins' account of Schoodic

salmon operations ; in XXV, the account of shad operations.

Table I.

—

Distribution of whitefish eggs by the United States Fish Commission during
season of 1881.

States. Destination.
Number
of eggs.

California
Connecticut
District of Colmnbia
Iowa
New Jersey

France
Germany

DOMESTIC.

B. B. Redding, San Francisco
H. J. Fenton
Central Station, Washington
B. F. Shaw, Anamosa
Mrs. J. H. Slack, Bloomsburg

FOREIGN.

F. Mather, for M. Raveret-Wattel, Paris
F. Mather, for Herr von Behr, Berlin . .

.

F.Mather, for G. Ebrecht

•Total

750, OOO
10, 000

110, 000
500, OOO
100, 000'

250, 000
300, OOO
12, 000

2, 032, OOO

Table II.—Distribution of young whitefish by the United States Fish Commission during
season of 1881,

States. Destination.
Number
of fish.

Michigan

.

New York

Wisconsin

Detroit River, near Detroit
Lake Michigan, near Lndington. ..

Lake Michigan, near Muskegon...
Lake Huron, near Port Huron
Lake Micliigan, near Saint Joseph
Near islands in Lake Erie
Lake Ontario, near Oswego
Lake Michigan, near Racine
Lake Michigan, near Sheboygan .

.

1,250,000
1, 000, OOO
1, 500, OOO

2, 000, 000
1, 500, 000
3, 500, 000
3, 500, 000
1, 750, 000
1,750,000

Total
I

17,750,000
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Table III.—Distribution of eggs of lake trout hy the United States Fish Commission during
season of 1881.

States. Destination.
Number
of eggs.

Iowa
New Jersey

Germany . .

.

DOMESTIC.

B. F. Shaw, Anaraosa
F. Mather, Newark

FOREIGN.

F. Mather, for Herr von Behr, Berlin

Total

30, 000
2,000

20, 000

52, 000

Table IV.

—

Distribution of brook trout eggs by the United States Fish Commission during
season of 1881.

States. Destination.
Number
of eggs.

Maryland .

France .

DOMESTIC

Druid Hill hatchery, Baltimore

FOREIGN.

F. Mather, for reshipment

Total

30, 000

20, 000

50,000

Table V.

—

Distribution of young brooJc trout by the United States Fish Commission during
season of 1881.

States.

Maryland.
Michigan

.

Destination.

Pond at Oakland, Md
Tributaries of Eougo Kiver

Total

Number
of fish.

30, 000
20, 000

50, 000

Table VI.

—

Distribution of California salmon eggs by the United, States Fish Commission
during season of 1881.

States.

California

Maryland
Minnesota
Nebraska
Nevada
New Hampshire .

.

New Jersey

Pennsylvania

South Carolina
West Virginia

Canada
New South Wales . .

.

Destination.

DOMESTIC.

Lenni Fish Propagating Company, Sonoma
B. B. Bedding, San Francisco
T. B. Ferguson, Baltimore
K. O. Sweeny, Saint Paul
R. R. Livingston, Omaha
H. G. Parker, Carson City
A. H. Powers, Plymouth
Fred. Mather, Newark
Percy C. Ohl, Plainflold
Setli Weeks, Corry
Curtis Johnson, Saint Petersburg
C. J. Huske, Walhalla
C. S. Whit«, Romney

FOREIGN.

S. WUmot, Newcastle, Ontario
Zoological Society, Sydney

Total

Number
of eggs.

500, 000
200, 000
500, 000
200, 000
500, 000
50, 000
50, 000

500, 000
50, 000

100, 000
50, 000

300, 000
100, 000

500, 000
50, 000

3, 650, 000
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Table VII.

—

Di8tribution of California trout eggs hy the United States Fish Commission
during season of 1881.

States. Destinatioii.

California
Illinois
Iowa
Kentucky
Maryland
Michigan
Minnesota
New Hampshire
New York
PennHylvania . .

.

Wisconsin

B. B. Redding, San Francisco
N. K. Fail-banks, Chicago
B. F. Shaw, A namosa
William Griffith, Louisville
T. B. Ferguson, Baltimore
J. G. Portman, Pokagon
R. O. Sweeny, Saint Paul
S. Webbei, Plymouth
Eugene G. Blackford, New York City
J. P.Creveling, Marietta
Fhilo Dunning, Madison

Total

Number-
of eggs..

40, OOO-

85,000
35,000
5,000

36,400
6,000
8,000
4,000
500

6,000
5,000

179, 900

Table VIII.- -Distribution of Penobscot salmon eggs by the United States Fish Commission
during season of 1881.

States. Dedtination.
Number-
of eggs.

Connecticut
Maine
Minnesota
New Hampstiire
New Jersey
New York
Pennsylvania...
Virginia

H. J. Fenton, Windsor
Charles G. Atkins, Grand Lake Stream
R. O. Sweeny, Saint Paul
A. II. Powers, Plymouth ,

E. J. Anderson, Bloomsbory
E. G. Blackford, New York City
Seth Weeks, Corry
S. F. Baird, Washington, D. C

Total

95,00©'

50, 000'

200, 000
95, OOO
95, 000-

344, 50C'

100, 000-

27, 000'

1,006,500

Table IX.

—

Distribution of schoodio salmon eggs by the United States Fish Commission dur^^

ing seasoik of 1881.

States.

California
Connecticut
Iowa
Maine
Maryland
Massachusetts.

.

Michigan

Minnesota
Missouri
New Hampshire
New Jer.soy
New York

Pennsylvania . .

.

Tennt^see
Vermont
Wisctmain

German]'

Deatination.

DOHKfiTIC.

B. B. Redding, San Francisco
H. J. Fonton, Windsor
R F. Shaw, Anaroosa
A. J. Darling, Enfield
T. B. Ferguson, Baltimore
E. A. Brackett, Winchester
F.N.Clark, Northville
J. G. Portman, Paris
R. O. Sweeny, Saint Paul ,

C. H. Brownell, Saint Joseph
A. H. Powers, JPlymouth
Mrs. J. H. Slack, Bloomsbnry
E. G. BUckford, New York City
Seth Green, Mumford
Seth Weeks, Corrv
E. M. Russell, Paris
J. M. Haven, RutUmd
IL T.Bailey, Madison

FOUBIQir.

F. Mather, for reshipment

Total ,

Number
of eggs.

10,000
5,260

25,000
5. OOO

11,000>

5, 000'

56,750
25,000
25,000'
26,000
4,750

22, 000
10,000
11, 000.

11,000
5,00O>

10, 000*

25,00C<

20,000'

811, 75C'

S. Mis. 110-
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Table X.—Distribution of shad from April 27, 1881, to June 22, 1881, hythe United States
Fibh Commission.

Stales.

Connecticut
Delaware
District of Columbia
Georgia
Iowa
Kansas
Kentucky
Maine
Maryland

'N'ortb Carolina ,

Ohio
Pennsylvania
Kbude Island
South Carolina
Tennessee
Texas
Virginia
West Virginia

Total

No. of
lota.

Streams stocked.

Connecticut
Nanti^oke
Potomac
Oconee, Ocmulgee, Flint, Little
Mississippi
Missouri
Barren, Green, Kentucky, Salt
Kennebec, Mattawanikeag
Choptank, North East, Patapsco, Patuxent, Potomac, Sua
quehanua

Haw, Salmon Creek
Maumee, Ohio ,

Juniata, Susquehanna -

Palmers
Catawba, Congaree, Pedee
Uolston, Nolacbucky, Tennessee, Wautaga
Brazos, Colorado, Sabine, San Antonio, San Marcus
James, Potomac
Ohio

Total

Number
of fish.

1, 000, 000
940, 000
205, OliO

1, 800, 000
1, 106, 000

200, 000
767, 000

1, 150, 000

24, 705, 500
4, 357, 500
1,020,000
3, 500, 000

500, 000
620, 000
400, 000
277, 000

24, 280, 000
175, 000

67, 003, 000

Table XI.

—

Distribution of car}} during the ytar 1S81, by the United States Fish Commis-
sion.*

State.
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Table XL

—

Distribution of carp during ISSl iij United States Fish Commission—Cont'd.

State.

e.;2

o * ft

H

P..9 .

a " Sa te p
o s

New Mexico . .

.

New York
North Carolina.
Ohio
Oregon
Pennsylvania ..

Rhode Island ..

South Carolina .

Tennessee
Texas
Utah
Vermont
Virginia
"Washington
"West Virginia..
"Wisconsin
"Wyoming

Total.

3
40
C6
62
13
54
4
26
46
112

5
3

68

140
47

172

50
115
35

190
162
207

4,616
3,104
4,258

209
5
9

34
15
5

4
172

141
20

236
165
926

304

350



t,XVIII REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Central Railroad of New Jersey. James Moore, general superintendent and engi-

tieer, Elizabeth, N. J. ; F. S. Latlirop, receiver.

Central Railroad and Banking Company of Georgia. William Rogers, general su-

perintendent, Savannah, Ga.

Central Pacitic Railroad Company. F. H. Goodman, general passenger and ticket

agent, San Francisco, Cal.; A. N. Towne, general superintendent.

Central Vermont Railroad Company. J. W. Hobart, general superintendent, Saint

Albans, Vt.

Charlotte, Columbia and Augusta Railroad Company. T. M. R. Talcott, general

manager; A. Pope, general passenger agent, Richmond, Va.

Cheraw and Darlington, and Cheraw and Salisbury Railroads. J. F. Divine,

general superintendent ; A. Pope, general passenger agent, Richmond,Va.

Chesapeake and Ohio Railway Company. William S. Dunn, engineer and euperin-

tendent, Richmond, Va.

Chicago, Rock Island and Pacific Railroad Company. A. Kimball, general superin-

tendent, Davenport, Iowa.

Chicago and Alton Railroad, J. C. McMullin, general manager, Chicago, 111.

Chicago, Saint Louis and New Orleans Railroad Company. W. H. Osbom, president

;

J. C. Clarke, vice-president and general manager. New York.

Chicago and Northwestern Railway. M. Hughitt, general manager; Chicago, 111.

Chicago, Burlington and Quincy Railroad Company. T. J. Potter, general man-

ager, Chicago, III.

Chicago, Milwaukee and Saint Paul Railway Company. W. C. Van Home, general

supcrat endent, Milwaukee, Wis.

Chicago, Saint Paul, Minneapolis and Omaha Railroad, North Wisconsin Railroad.

E. W. Winter, general superintendent, Saint Paul, Minn.

Cincinnati, Hamilton and Dayton; Dayton and Michigan; Cincinnati, Hamilton

and Indianapolis; and Cincinnati, Richmond and Chicago Railroads. L. Williams,

general manager, Cincinnati, Ohio.

Cincinnati Sonthern Railway. S. Woodward, superintendent, Cincinnati, Ohio.

Cincinnati, Sandusky and Cleveland Railroad. D. W. C. Brown, general manager

and superintendent, Springfield, Ohio.

Cleveland, Columbus, Cincinnati and Indianapolis Railway Company. E. B.

Thomas, general manager, Cleveland, Ohio.

Cleveland, Mount Vernon and Columbus Railroad Company. G. A. Jones, receiver,

Mount Vernon, Ohio.

Columbia and Greenville Railroad. T. M. R. Talcott, general manager; A. Pope,

general passenger agent, Richmond, Va.

Connecticut River Railroad. J. Mulligan, superintendent, Springfield, Mass.

Delaware and Chesapeake Railway. O. S. Sanford, superintendent, Easton, Md.

Delaware, Lackawanna and Western Railroad. Samuel Sloan, president, New

^ork.
East Tennessee, Virginia and Georgia Railroad. John F. O'Brien, chief engineer

and superintendent, Knoxville, Tenn.

European and North American Railroad. F. W. Cram, superintendent, Bangor,

Me.
Fitchburg Railroad Company. John Adams, general superintendent, Boston,

Mass.

Flint and Pere Marquette Railway. Senford Keeler, superintendent, East Sagi-

naw, Mich.

Florida Central Railroad Company. W. M. Davidson, superintendent, Jackson-

ville, Fla.

Fort Wayne and Jackson Railroad Company. M. D. Woodford, general snperin-

tvendent, Jackson, Mich.

Galveston, Harrisburg and San Antonio Railroad Company. James Converse, gen-

eral superintendent.
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Galveston, Houston and Henderson Railroad. W. H. Harding, general manager,

GalvestoD, Tex.

Georgia Railroad Company. E. R. Dorsey, general freight and passenger agent,

Augusta, Ga.

Gulf, Western Texas and Pacific Railroad. M. D. Monserrate, general superin-

tendeut, Cuero, Tex.

Hannibal and Saint Joseph Railroad Company. W. R. Woodward, superintendent,

Hannibal, Mo.

Hartford and Connecticut Valley Railroad Company. Samuel Babcock, president,

Hartford, Conn.

Houston and Texas Central Railroad. G. Jordan, vice-president, Houston, Tex.

Indianapolis and Saint Louis Railroad Company. E. B. McClure, general superin-

tendent, Indianapolis, Ind.

Illinois Central Railroad Company. Joseph F. Tucker, traffic manager, Chicago,

111.

International and Great Northern Railroad. H. M. Hoxie, vice-president and man-
ager, Palestine, Tex.

Jacksonville, Pensacola and Mobile Railroad. Edgar Vliet, master of transporta-

tion, Tallahassee, Fla.

Kansas City, Fort Scott and Gulf Railroad ; Short Creek and Joplin Railroad ; Fort

Scott, Southeastern and Memphis Railroad; Rich Hill Railroad; Memphis, Kansas
and Colorado Railroad ; Springfield and Western Missouri Railroad ; Kansas City,

Lawrence and Southern Railroad, Southern Kansas and Western Railroad. L. W.
Towne, general superintendent, Kansas City, Mo.

Kansas City, Saint Joseph and Council Bluffs Railroad Company. I. F. Barnard,

general superintendent, Saint Joseph, Mo.

Keokuk and Saint Louis Line. H. B. Blood, general freight and passenger agent,

A. L. Griffin, general superintendent, Keokuk, Iowa.

Lake Shore and Michigan Southern Railroad. Charles Paine, general superintend-

ent, Cleveland, Ohio.

Little Rock and Fort Smith Railway. Theodore Hartman, general superintendent.

Little Rock, Ark.

Louisville, Cincinnati and Lexington Railway Company. William Mahl, general

superintendent, Louisville, Ky.

Louisville and Nashville Railroad. D. W. C. Rowland, general superintendent,

Louisville, Ky.

Montgomery and Eufaula Railroad. William Rogers, general superintendent, Mont-
gomery, Ala.

Macon and Brunswick Railroad. J. M. Edwards, superintendent and general man-
ager, Macon, Ga.

Marietta and Cincinnati Railroad. J. H. Stewart, superintendent, Cincinnati,

Ohio.

Memphis and Little Rock Railroad. W. E. Smith, general manager. Little Rock,
Ark.

Memphis and Charleston Railroad Company. John A. Grant, general superintend-

ent, Memphis, Tenn.

Missouri Pacific Railway. A. A. Talmage, general superintendent, Saint LouIb,

Mo.

Mississippi and Tennessee Railroad. M. Burke, general superintendent, Memphis,
Tenn.

Mobile and Ohio Railroad. A. L. Rives, general manager. Mobile, Ala.

Morgan's Louisiana and Texas Railroad. Charles A. Whitney and Co., managers.
New Orleans, La.

Nashville, Chattanooga and Saint Louis Railway. J. W. Thomas, general super-

intendent, Nashville, Tenn.
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New York, Lake Erie and Weatem Railroad. E. S. Bowen, general superintendent.

New York.

New York and New England Railroad Company. A. C. Kendall, general passenger
agent ; O. M. Shepard, superintendent of transportation, Boston ; J. H. Wilson, vice
president.

New York, New Haven and Hartford Railroad Company. E. M. Reed, vice-presi-

dent. New York.

New York, Pennsylvania and Ohio Railroad. P. D, Cooper, general superintendent,
Cleveland, Ohio.

Northern Central Railway Company ; Baltimore and Potomac Railroad ; and Alexan-
dria and Fredericksburgh Railway. L. P. Farmer, general passenger agent, Phila-

delphia, Pa.

Northeastern Railroad of Georgia. Lyman Wells, superintendent, Athens, Ga.

Ohio and Mississippi Railway Company. W. W. Peabody, general superintendent,

Cincinnati, Ohio.

Old Colony Raili-oad Company. J. R, Kendrick, superintendent, Boston, Mass.
Pennsylvania Company. J. D. Layng, general manager, Pittsburgh, Pa.

Pennsylvania Railroad Company. L. P. Farmer, general i>assenger agent, Phila-

delphia, Pa.

Petersburg Railroad Company ; R. G. Pegram, receiver, Petersburg, Va,
Pittsburgh, Cinciunati and Saint Louis Railway Company. D. W. Caldwell, gen-

eral manager, Columbus, Ohio.

Philadelphia, Wilmington and Baltimore Railroad. H. F. Kenny, superiutendent,

Philadelphia, Pa.

Richmond and Danville Railroad. T. M. R. Talcott, general manager ; A. Pope,
general passenger agent, Richmond, Va.

Richmond and Petersburg Railroad Company. Theo, D. Kline, general superin-

tendent, Richmond, Va.

Richmond, Fredei'icksburg and Potomac Railroad Company. E. T. D. Myers, gen-

eral superiutendent, Richmond, Va.

Savannah, GrifiSn and North Alabama Railroad. William Rogers, general super-

intendent. Savannah, Ga.

Savannah and Memphis Railroad Company. W. C. Fowler, cashier, Opelika, Ala.

Savannah and Charleston Railroad Company. C. S. Gadsden, engineer and super-

intendent, Charleston, S. C.

Savannah, Florida and Western Railway Company. H. S. Haines, general man-
ager. Savannah, Ga.

Seaboard and Roanoke Railroad Company ; Raleigh and Gaston Railroad Company
;

Raleigh and Augusta Air Line Railroad Company ; Baltimore Steam Packet Com-
pany; Albemarle Steam Navigation Company. John M. Robinson, president, Balti-

more, Md.

Selma, Rome and Dalton Railroad. .John F. O'Brien, superintendent, Selma, Ala.

Southwestern Railroad of Georgia. William Rogers, superintendent, Macon, Ga.

Sotith Carolina Railroad. John B. Peck, general superintendent, Charleston, S. C.

Saint Louis and San Francisco Railway. C. W. Rogers, general manager. Saint

Louis, Mo.

Saint Louis, Iron Mountain and Southern Railway. A. W. Soper, general superin-

tendent, Saiut Louis, Mo.

Saint Paul, Minneapolis and Manitoba Railway. James J. Hill, general manager,

Saint Paul, Minn,

Texas and Pacific Railway Company. George Noble, general superintendent, Mar-
shall, Tex.

Texas and New Orleans Railroad. J. F. Crosby, vice-president and general man-
ager, Houston, Tex.

Union Pacific Railway. Thomas L. Kimball, assistant general manager, Omaha.
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Vandalia Line ; Terre Haute and Indianapolis Railroad Company. D. W. Caldwell,

general manager, Saint Louis, Mo.

Vicksburg and Meridian Railroad Company. E. F. Raworth, general superintend-

ent, Vicksburg, Miss.

Wabash, Saint Louis and Pacific Railway. John C. Gault, general manager, Saint

Louis, Mo.

Washington City, Virginia Midland and Great Southern Railroad. Peyton Ran-
dolph, general superintendent, Alexandria, Va.; John S. Barbour, receiver.

Western and Atlantic Railroad Company. William MacRae, general manager, At-

lanta, Ga.

Western North Carolina Railroad. James W. Wilson, president, Morganton, N. C.

Western Railroad of Alabama. Cecil Gabbett, general manager, Montgomery, Ala.

West Jersey Railroad Company, passenger department. L, P. Farmer, general

passenger agent, Philadelphia, Pa.

Western Maryland Railroad Company. J. M. Hood, general manager, Baltimore,

Md.
Wilmington and Weldon, and Wilmington, Columbia and Augusta Railroads. A.

Pope, general passenger agent, Wilmington, N. C; John F. Divine, general super-

intendent.

Wisconsin Central Railroad Company. F. N. Finney, general manager, Milwau-

kee, Wis.
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REPORT ON THE CONSTRUCTION AND WORK IN 1880 OF THE
FISH COMMISSION STEAMER FISH-HAWK.

By Lieutenant Z. L. Tanner, U. S. N., Commaiidinn;.

The U. S. S. Speedwell was put out of commission at meridian Octo-

ber 1'4, 1879, and I received orders on the same day to report to Prof.

S. F. Baird, United States Commissioner of Fish and Fisheries, for dutj'

eonnct'ted with the construction of the steamer Fish Uawk building at the

establishment ofthe Pusey and Jones Company, Wilmington, Del. The
vessel was designed by Charles W. Copeland, consulting engineer of the

Light House Board, and constructed under the supervision of the board.

1 arrived at Wilmington on the 29th and found the iron hull practically

completed and a portion of the wooden sheathing on. The wood-work

was well advanced above the main deck, and lumber for the joiner's

work dressed and prepared for putting up.

The engines were approaching completion, the boiler well advanced,

and at high water, December 13, the vessel was successfully launched.

Tlu' trial trip took place February 19, 1880, with the following results:

Coarse—Dowu the Delaware River from moutli of Christiana Creek aud return.

Duration of trial 6 hours.

Total distance 54. 9 knots.

Average speed per hour 9. 15 knots.

Pitch of screw 12 feet 3 inches.

Average revolutions per minute 89. 77.

Average revolutions per mile 574.2.

Average slip, per cent 15. 6.

Average steam 28 pounds.

Average vacuum 21 inches.

Shii)'s draft forward 5 feet 9 inches.

Ship's draft aft 7 feet 2 inches.

INIean draft G feet 5^ inches.

The eugines were not stopped nor the throttle-valve moved during

the trial, everything working satisfactorily, and though the contract

called for a sea trial of twelve hours, it was not considered necessary to

extend it to that time.

Cadet Engineer William B. Boggs was ordered to special duty in con-

nection with the construction of machinery about the middle of Decem-
ber, 1879, and has been on duty since that time.

The builders com])leted their contract February 23, 1880, and the

[1]
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ship was turned over to the commission, but remained at the works
awaiting her outfit. This depended upon a deficiency appropriation

not yet passed, and which did not, in fact, become available until June 2.

I received orders from the Navy Department to assume command of

the vessel on the 12th of March, 1880, and reported to Professor Baird

for that duty on the above date.

The months of June and July were occupied in procuring the vessel's

outfit and in the construction of her fish-hatching machinery.

Mate James A. Smith was ordered to report as executive of&cer, and
Assistant Engineer William B. Boggs in charge of engines, on the 4th of

June. Passed Assistant Paymaster George H. Read was ordered to the

ship June 12, and Dr. F. C. Van Vliet joined the vessel on June 14, as

medical oflicer.

The general description of the vessel is as follows (see Plate )

:

Feet. In.

Length from rabbet to rabbet on 7 feet water-line 146 6

Length over all 156 6

Breadth of beam moulded 27 00

Depth of hold amidships 10 9

Shear forward 4 4

Shear aft 1 9

The vessel's rig is a fore-and-aft schooner with pole topmasts.

The hull below the main deck is of iron, built on Lloyd's rules for ves-

sels of her class, and sheathed with yellow pine, from 2^ to 3 inches in

thickness, calked and coppered. Above the main deck the structure is

of wood. She has a promenade deck extending from stem to stern, and
from side to side, covered with canvas, ou which are located the pilot

house, captain's quarters, and laboratorj^

There are five iron bulk-heads: the collision bulk-head about 20 feet

from the stem, Ko. 2 forward of the boiler. No. 3 between the boiler and
engines, No, 4 abaft the engines, and No. 5 about 9 feet from the stern

rabbet, all water-tight except No. 3.

In the hold forward of the collision bulk-head, ou a platform raised

about 5 feet above the keelson, is the boatswain's store-room. Abaft

the bulk-head, extending aft about 10 feet, are the ice-houses, one ou

each side of a central passage 3 feet in width. The bulk-heads are

double, with an air space of 4 inches, which is filled with sawdust, the

whole interior lined with sheet tin soldered and well secured, and a

lead drain-pipe in the after outboard corner of each. They have two
entrances, one through a door in the central passage and another

through a scuttle in the main deck.

The chain-lockers are under the ice-houses and extend across the hold,

a bulk-head amidships separating the starboard from the port chain.

They are entered through a scuttle in the central passage above men-

tioned.
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Abaft the houses are six store-rooms, three ou each side, on au ex-

tension of the floor platform, with a central passage 4 feet 3 inches in

width. The laboratory store-rooms are forward, one on each side, 4 feet

wide fore and aft, with shelves for the reception of specimens. Abaft

this, on the port side, is the navigation and equipment store-room,

9 feet 4 inches fore and aft, and abaft this the sail-room, 4 feet wide.

On the starboard side, abaft the laboratory store-room, is the paymaster's

store-room, 9 feet 4 inches wide, and abaft this the bread-room, 4 feet in

width, lined with sheet tin.

Next aft is the steerage, extending 15 feet fore and aft. There is a

state-room in the after end, on each side, two bunks in the starboard

and one in the port room ; forward of the rooms are two open bunks on

each side, a pantry on the starboard side forward, and a wash-stand on

the port side.

The rooms are carpeted, and are furnished with bureaus, wash-stands,

him])s, &c.; the steerage country has an oil cloth on the floor, a hanging

lani]), extension table, chairs, steam heater, &c. The entraiice is at the

forward end, amidships, by a ladder from the main deck.

Fore hold.—Under the steerage and store-rooms, extending 32 feet

6 inches abaft the chain-lockers, is the fore hold. The water-tanks,

having a capacity of 800 gallons, are located at the after end, immedi-

ately forward of bulk-head No. 2.

Engine department.—Abaft the bulk-head, extending about 45 feet to

bulk-head No. 4, is the space occupied by the boiler, coal-bunkers, firr-

room, and engines.

Lower cabin.—Abaft the bulk-head, extending 26 feet, is the lower

cabin, having seven open bunks on a side. The dispensary, wash-stand,

and a wardrobe are in the forward end, amidships. The floor is covered

with an oil cloth, and the apartment is furnished with lamps, extension

table, chairs, &c.

Linen-room and j^antry.—Abaft the cabin, on the starboard side, is the

linen-room; and on the port side a pantry and store-room, 6 feet 6 inches

in width fore and aft, extending to bulk-head No. 5.

The entrance to the lower cabin is aft, amidships.

iStore-room.—Abaft the bulk-head, in the stern of the vessel, is a cabin

store room about 9 feet fore and aft, entered through a scuttle on the

main deck.

Forecastle.—On the main-deck forward, extending 31 feet from the

stern, is the forecastle, having fourteen bunks arranged in two tiers ou

the sides and after end.

The paint-locker is in the forward end ; and the forward force-pump,

windlass, compressors, and riding-bitts are located there. In the deck

are the scuttles leading to the boatswain's store-room, the ice-houses

and chain -lockers. The apartment contains two sliding tables, camp-

stools, a swinging lamp, steam heater, &c.

There are two entrances, one through a door ou the after end to the
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main deck, aiiotlier by a ladder and booby-hatch to the prometiude

deck.

Water-closets.—The water-closets are abaft the foi'ecastle ou each side

of the fore hatch.

Main or hatching declc.—The inaiu or hatching deck extends 47 feet

aft from the forecastle. The fore hatch is on the forward part of this

deck ; the foremast 5 feet abaft the hatch ; the steerage companion

way about 2 feet abaft the mast, and the lamp-locker abaft the compan-

ion way. The boiler hatch extends about 17 feet forward from the after

bulk-head, is about9 inches above the deck, and on it are placed the donkey

-

pump, distributing-tanks, and, attached to the beams overhead, are tiie

cam-shaft and attachments for working the hatching-beams.

There are three coal-scuttles through the main deck on each side of

the boiler hatch. A gangway port on each side abreast of the foremast,

C feet wide, extending from deck to deck, and four swinging ports on

each side 4 feet by 3 feet 4 inches, which can be opened or closed at

pleasure.

The hatching machinery is located on the main deck each side and
forward of the boiler hatch.

Donl-ey-hoiler room,—There is a sliding door in the starboard side

of the after main deck bulkhead, communicating with the donkey-boiler

room, which extends 13 feet aft from the main deck.

The donkey boiler stands on the starboard side forward; the steam

chimney amidships, and the galley, 8 feet 6 inches by 7 feet G inches, on
the port side. The galley door is in the after bulk-head ; there is a win-

dow ou the side, and another forward, in the main-deck bulk-head. The
floor is of brick laid in cement.

There is a cooking-range, coal-bunker, fresh-water pump connecting

with the tanks, a sink and ample lockers, shelves, &c.

The distiller stands on the starboard side of the boiler hatch between
the steam chimney and main-deck bulk-head. There is a ventilator,

through which ashes are hoisted, in each after corner of the boiler hatch,

and the deck between them and tlie engine-room bulk-head is composed
of an iron grating, giving light and air to the fire-room. There is a

vertical iron step-ladder attached to the engine-room bulk-head leading

from the donkey-boiler room to the fire-room.

Engine-room.—The engine-room extends aft 11 feet from the donkey-

boiler room, is 12 feet in width, and occupies the central part of the deck.

There are two doors in the forward end opening into the donkey-boiler

room ; a door on the starboard after end into the cabin, and a stairway

ou the port after end communicating with the lower engine-room. The
engines are worked from the upi)er engine-room.

MachinisV s room.—The machinist's room is on the starboard side

abreast of the engine-room
; has a door opening to the donkey-boiler

room, a large window in the side, and two bunks. Abaft this is a room
(opening into the cabin) used for members of the scientific corps; it

has two bunks, also, and a window in the side.
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Passage.—There is a passage 2 feet G inches iu width on the port side

of the engine-room leading from the donkey-boiler room to the cabin.

Cahin pantry.—The cabin pantry is on the port side of the above pas-

sage, 11 feet fore and afr, and about 5 feet wide; there are two large

windows on the side ; a door opening into the passage ; shelves ; lockers;

racks, and other necessary appliances for a pantry on ship board.

Cabin.—The cabin is abaft the engine-room, 30 feet in length, has four

rooms on a side with one bunk in each. Aft on the starboard side is

the Commissioner's office. The lower cabin companion way is amidships,

and a bath room and closet on the port side. Between the latter and

lower cabin companion way is a passage 2 feet 4 inches in width, lead-

ing from the cabin to the bath-room and after deck.

After (led:—The after deck above mentioned is 14 feet in length and

extends to the stern. The sides are open above the main rail. The
spare tiller and relieving tackles are on this deck. The cabin store-

room scuttle is forward of the rudder ; the entrance to the Commissioner's

ofSce on the starboard side ; the lower cabin companion way amidships

;

the entrance to the cabin passage on the port side, and just abaft the

rudder the after force-pump.

Fromenade dcclc.—On the promenade deck, forward of the foremast,

are the anchors, forward force-pump, windlass brakes, capstan, fore-

castle booby-hatch, fore hatch, hoisting and reeling engine, and the

dredging boom, its heel attached to the foremast.

Abaft the mast is a booby-hatch covering the entrance to the main
deck, and abaft that the pilot-house and captain's quarters.

rUot-house—The pilot-house is 8 feet in length fore and aft, 10 feet iu

width, and has an elliptical front. The glass windows and Venetian

blinds are hung with weights, and all metal work about it, or used in

its construction, is brass.

There is a liquid steering compass on the port side forward of the

wheel ; a sofa, signal-locker, and convenient receptacles for fire-works

and flags on the after end. The floor is covered with lignum and ash

gratings. The necessary bells, speakingand sounding tubes, and whistle-

rope are in their appropriate places.

The pilot-house is raised 26 inches above the captain's quarters; has

a door on each side, the upper portion set with glass. There are also

windows in the after end, giving an unobstructed view fore and aft,

and a door on the starboard side communicating with the captain's

room.

Captaui's room.—The captain's room is in the deck-house, abaft the

])ilot-house, 9 feet 10 inches iu length, fore and aft, 12 feet in width, 7

feet high, and has a sky-light 2 feet C inches by 3 feet 3 inches. There

is a door and window on each side ; a door opening into the pilot-house

in the forward end and one into the bath-room aft. There is a folding bed,

a sofa, writing-desk, marble-topped bureau, and book-case of black

walnut. There are also drawers for charts, clothing, &c.
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Bath-room.—The captain's bath-room, 6 feet 10 inches long and 4 feet

10 inches wide, is on the starboard side of the deck-house, abaft the

captain's room, and communicates with it. A door on the starboard

side opens on the promenade deck. The room has two windows, one on

the starboard side and one in the after end ; a bath-tub, wash-stand,

mirror, &c.

There is a state-room on the port side of the deck-house, abaft the

captain's room, 6 feet 10 inches in length, 7 feet wide; the sky-light

extending over it. A door communicates with the bath-room, and

another, on the port side, with the i)romenade deck. There is a window

on the port side and one aft ; a folding bed, a secretary-bureau, wash-

stand, lamp, mirror, steam heater, &c., in the room. The funnel is

about 2 feet abaft the deck-house, the engine-room sky-light abaft the

funnel.

The laboratory.—ThQ laboratory, 10 feet 7 inches in length, 9 feet 11

inches wdde, and 7 feet 3 inches high, is abaft the engine-room sky-light,

and covers the entrance to the cabin. It has a boolc-case, work-table,

specimen case, box for microscope, and the necessary shelves and drawers.

There are two windows on each side, two in the forward end, and one

aft. The door is in the after end.

Abaft the laboratory is the mainmast, cabin skylight, standard com-

j)ass, rudder head, tiller, &c.

Steering gear.—The steering gear consists of an iron tiller, secured to

the rudder head on the promenade deck, with chains extending through

sheaves on each quarter. Iron wire wheel ropes are led over small

rollers on each side of the promenade deck, the after ends secured to

chains and the forward ends to the after block of the sliding purchase,

which consists of two single blocks, the fall leading over the barrel ot

the wheel in the pilot-house.

Spars.—The vessel is schooner rigged, the foremast 49 feet in length

above deck and 17 inches in diameter; mainmast 46 feet, and 14 inches

in diameter; the poles 15 feet in length, the masts and poles in one

stick. The fore-gaff 23 feet, and main-gatf 18^ feet in length, diam-

eter 5 inches, main-boom 38 feet long and 8 inches in diameter.

Sails.—There are three sails, fore stay-sail, foresail, and mainsail,

all of cotton canvas; the staysail of No. 2, the foresail and mainsail

of No. 3.

Anchors and chains.—There are three anchors, the largest weighing

1,525 x^onnds, including the stock; one 846 pounds, and one 307 pounds,

stocks included. Two chain cables, one ninety fathoms 1^ inches, the

other 75 fathoms || inch in diameter.

Boats.—The vessel has four boats; 1st, a steam cutter built by the

Herreshoff Manufacturing Company, Bristol, E. I., 24 feet in length, 6

feet 9 inches beam and 3 feet 6 inches depth; weight, 2,900 pounds;

capacity of coal bunkers, 560 pounds, sufficient for 28 hours' steaming at

6 knots per hour; a fresh-water tank holding 40 gallons of water, enough
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for six days' steamiug; she has a keel condenser which receives the dis-

chjirjje from the cylinder and escape valve.

Both hull and machinery are constructed of the best material. Steam
is raised in a few minutes, and when under banked fires requires no at-

tention. She is an excellent sea-boat and has been of great service to

this ship.

2(1. A ten -oared cutter 24 feet G inches in length.

od, A gig 26 feet 5 inches in length.

4th. A dingy 17 feet C inches in length.

She has also several flat-bottomed boats 18 feet in length, used for

spawn taking.

Atcnings and stanchions.—The promenade deck is covered with awn-

ings fore and aft, supported by turned wooden stanchions.

ENGINES AND MACHINERY.

General description.—Tliere are two propelling- screws, right and left

handed, one under ea<;h counter; each screw driven by one inverted

cylinder surface-condensing engine, 22-inch diameter of cylinder, and
27-inch stroke of piston. The two engines are fitted on one bed-x)late;

the surface condenser, common to both, is located between the engines

and forms a part of the framing for them.

The center of the cylinder is about 49^ feet forward of the stern-post

;

the distance between the shafts being about 8 feet 8 inches. The engines

are inclined towards the center line of the vessel, the cylinders at the

upper end being about 36 inches from center to center athwartships.'

There is one overhead return-flue boiler 8^ feet diameter of waist and 21i

feet in length, with steam chimney G feet 2 inches diameter outside and

lOi feet high.

The water of condensation is supplied by an independent steam pum}).

The valve-chests are on the forward side of the cylinders, main valves

working by a link motion, the cut-off valve working on a separate face

within the main steam chest and operating by a link, one end of which

is connected to an eccentric and the other to a concentric disk on the

main shaft.

The air-pumps are trunk-plunger pumps, driven by cranks on for-

ward end of main shafts ; the feed-])umps are driven from the same mo-
tion. The bilge-i)ump is independent.

Cylinders are 22 inches diameterand 27 inches stroke of piston ; steam
openings 2 inches wide by 14 inches in length •, exhaust openings 3i inches

wide by 14 inches in length. All necessary lugs, flanges, nozzles, and
lower cylinder head are cast with the cylinder, and all flanges faced.

The lower ends are fitted with a sinall bonnet, with stuffing box and
gland, both bushed with composition ; also a composition " water valve"

seven-eighth inch diameter, which works either automatically or by
hand. Cylinders and steam chests are fitted with the necessary 2)ipes

and valves for applying the indicator, and are cased with black walnut

staves, secured by brass bauds and screws.
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Framing.—The main frame for carrying the cjiinders is the surface

condenser, which is strongly ribbed and bracketed for that purpose,
tlie outboard sides of the cylinders being supported, each by two
wrought-iron columns, 2J inches diameter, turned and finished. The
ends of these columns are fitted to flianges of lower end of cylinders

and to bed-plate, each end being fastened by two bolts 1^ inches diam-
eter.

Steam chests are cast separate, fitted with faced joints and bolted to

cylinders, covers planed, finished and fastened with finished bolts and
case-hardened nuts. Set screws are fitted to break the joints. The cut-

oif valve operates in a separate chest, which is bolted to that of the main
valve.

Pass-over valve.—To each cut-off chest is fitted a screw-valve for a
pass-over valve, 2^ inches diameter. The valve, seat, and stem are of

composition, and valve is worked by a hand-wheel in front of chest.

Relief valve.—A composition relief valve of seven-eighths inch diam-

eter is attached to steam chests and to exhaust connection to condenser.

Slide valves.—The valves are of cast iron, of a different texture from

that of the seats and scraped to a bearing surface. The main slide valves

are of the ordinary D form ; for steam openings 2 by 14 inches and
for exhaust openings 3^ by 14 inches, and are worked by a " Stephen-

son " link motion. The link is case-hardened and link block composi-

tion. The link is worked by hand, by means of a i)inion, quadrant

and " tumbling" shaft.

Cut-off valves.—Cut-oft' valves are of cast iron, of the gridiron pat-

tern, with two openings 1^ by 13 inches. The valve is operated by a
link, one end of which is worked by an eccentric and the other end
lield in i)osition by a concentric disk on crank-shaft. Steam can be

cut off at points from three-fourths to one -fourth the stroke of piston.

Proper hand gear is fitted to alter the point of cut off and to hold the

link in i>osition.

Cylinder-heads.—Upper cylinder-heads are ribbedfturned,andfinished.

Inside of heads are recessed for nuts of jiiston-rods and for heads of

follower-bolts. Wrought-iron eyebolts are fitted for lifting the heads

and set-screws for breaking the joints; also a "traveler" for removing

them.

Bed-plate.—The bed-plate or frame is of cast iron, in one piece, and
extended forward to receive the pumps ; is hollow, of the box form of

section, 14^ inches in depth, and has all the necessary passage-ways for

water, bosses and nozzles or flanges for pumps, pillow blocks, &c., and
flanges or lugs for bolting in place. All surfaces for flanges, pumps,
hand-hold plates, and pipes are planed.

Surface condenser.—The shell is of cast iron 1 inch thick, well ribbed,

strongly bracketed, and serves as a frame for the engines. The neces-

sary seating for cylinders and for cross head slides are cast on. All

joint surfaces are planed, and suitable bonnets are fitted for access to
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interior, to tabes, and to all valves. The condenser is fitted with hori-

zontal yellow metal tubes | inch diameter, turned both inside and out-

side: cast-iron tube sheets 1^ inches thick, planed, and tubes i)ackcd

with '' Allen's" wood packing. Condensing surface is 900 square leet.

The tubes are arranged in three nests, and the condensing water passes

three times through the tubes. A 3i-iuch copper i)ipe is also fitted to

convert this into ajet condenser, if necessary. There is a screw-valve

li inches diameter connecting the salt with the fresh water, as an ad-

ditional feed ; also a brass cock for introducing soda. A perforated cast-

iron scattering plate is fitted above the tubes, upon which the injection

water impinges.

Exhaust connections.—Exhaust connections from the cylinders to the

condenser are so ari-anged as to be independent; one engine exhaust-

ing without interfering with the other.

Steam-pipe connections.—The main steam-pii)e is a single copper pipe

from the boiler, with slip joint and double poppet throttle-valve o])er-'.'

ated by a hand -lever. The pipe branches near the engines, and there

is a throttle-valve for each engine, operated independently.

Air-pumps are horizontal trunk-]dunger pumps, one for each engine,

and driven by a crank upon the forward end of main shaft. Pumps are

11 inches diameter and 12 inches stroke; lined with composition; trunk,

piston, valve-seats, steins, and guards of composition; valves of ])ure

rubber; chests for receiviug and delivery valves cast with the pumps
and with convenient openings for access to valves. There is also a guide

cast on for slipper side of trunk.

Rot icell.—There is a suitable cast-iron hot well, common to both air-

pumps, with vapor-pipe from top and overflow-pipe to outside of ship,

with proper outboard ^•alve. This pipe is of copper, 7 inches diameter,

No. 10 wire gauge ; composition valve 7| inches diameter, with compo-
sition seat and stem.

Circulating pump is an independent steam-pump, direct acting, of the'

^'Davidson'' pattern, 13^ inches diameter and 13 inches stroke; lined

with composition; piston, valve-seats, stems, and guards of same metal;

steam cylinder same diameter as pump; pump-valves of rubber. Out-

board delivery pipe is of copper, iSTo. 12 wire gauge, and fitted with out-

board valve of composition. To suction-jnpe there is a branch leading

to engine-room bilge, with a separate screw-valve and "check" Aalve to

prevent flooding. Screw-valve has an attachment for locking.

Pistons are of cast iron, double shell, ribbed, with cast-iron follower

fastened by wrought-iron bolts screwed into brass bushings ; follower

turned and scraped to rings and piston, and fitted with eye-bolts for

lifting. Packing-rings of cast iron in two thicknesses, accurately turned

and fitted and set out with steel springs.

Fi.ston rods are of mild steel, 2| inches in diameter, and fastened to

piston with a nut.

Feed-pumps.—To each engine there is fitted a feed-pump, worked from
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the air-pump motion, 4 iucbes in diameter aud 12 inches stroke ; com-
position plunger, valves, and seats ; also a by-pass valve and air-ves-

sel.

Bilge-pum}) is an independent steam-pump of the Davidson pattern,

valves of rubber, composition seats, guards, and stems, and copper air-

chamber. This pump has connections through a "manifold" to the

various water-tight compartments ; also, in the event of breakage of

the auxiliary pumj), can be used in lieu of that pump, having the same
<^.onnections.

Gross-heads are of wrought iron, finished and fastened to piston-rod

by a nut secured by a '-dowel." Journals are 2| inches diametes- and

31 inches long-. Cross-heads move upon composition slipper slides work-

ing in a cast-iron guide. The bottom slipper has a bearing surface of

80 square inches. Both top and bottom gibs can be readily removed.

8Ude-ralve stems are of mild steel; those for main valves are 1| inches

diameter, and cut-off valves If inches diameter; stuffing boxes and
glands are bushed with composition.

Eccentrics and rods.—There are two eccentrics for each main ^alve,

with a " Stephenson " link of wrought iron connected by the proper rods.

For each cut-off valve, there is one eccentric to one end of a link, and

the opposite end of the link is held in i)osition by a proper rod in con-

nection with a concentric disk on the crank-shaft. This link is adjusted

by a hand-lever working against an arc, which is marked for the <liffer-

ent points of cut-off. The straps are of (;omposition, ribbed and "' bab-

bitted." Eccentric rods are of wrought iron, and connected to links so

as to be adjusted for wear. Links and pins are case-hardened and

link-blocks are of composition.

Connecting-rods are of wrought iron, forked at the cross-head end aud
finished, 5 feet 11 inches long between centers; crank-end neck 2§

inches diameter and fork-end 2| inches diameter. Boxes for cross-head

and crank-pin journals are of composition and secured by wrong ht-iron

jstraps with gibs and keys; keys secured by steel set-screMs.

Main pilloic-hlocls are cast with the bed-plate, and the lower part of

the box is of i>hosphor-bronze. After journal Gi inches by 9 inches in

length, forward, 5 inches by 8 inches
;
pillow-block caps for after journals

are 21 inches thick and Ih inches in width, and for forward journals 2^

inches thick and (»i inches in width ; each cap held by two bolts 2^

inches diameter; caps made so as to lip over ends of blocks.

(]rank-shafts are of wrought iron, forged in one piece; after journals

(Ji by 9 inches, forward 5 by 18 inches, crank-pin journals 4f^ inches diam-

eter and Gi inches in length.

Line-shafts are of wrought iron in three lengths, smallest diameter (i^

inches ; covered with composition-sleeve the length of the stern-bear-

ing. Line-shaft couplings are of cast iron, turned and fitted and fast-

ened by six bolts 1^ inches diameter and with a steel feather. Coup-

lings of crankshaft to line-shaft are a ])air of cast-iron wheels, with
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wrought-iroii diiving pins fastened by a cross-key in forward wheel and

working free on composition bearing-plates in after wheel. The wheels

are 3 feet 4 inches diameter, with mortises on periphery for turning the

eugine with a pinch-bar. Thrust-bearing is on forward length of line

shafting, and is a collar thrust.

Thrust pilloic blocks are of cast iron, with phosphor-bronze boxes and

collar plates ; with set-screws to adjust wear. There is also a fore-and-

aft fastening to receive forward thrust.

Line-shaft-piUow blocks are of cast-iron, with cast-iron caps, and fitted

with phosphor-bronze for lower half of journal.

Screw-propellers are of cast iron, four bladed, 6 feet 8 inches diameter^

12| feet mean pitch, and 20 inches in length fore and aft. They are keyed

upon shafts by a feather key and cross-key ; ends of shafts fitted with a

water-tight composition cap and fastened with composition tap-bolts to

after end of hub ; also, composition caps over ends of cross-keys.

Shaft brackets supporting the after end of shafts are placed close to

forward side of propellers and are of composition. Section of brackets

I4 by Gi inches ; forward and after edges rounded off; feet of brackets

1\ inches thick, each foot fastened by four composition bolts 1| inches

diameter, with countersunk heads and screwed up on plates on inside of

ship. The eyes of the brackets are boxed to receive a phosphor-bronze

bushing 7^ inches diameter by lOJ inches in length, and bushing lined

with liguum-vitse, fastened to brackets with composition tap-bolts.

Stern bearing is of composition, 2 feet 8 inches in length. The outer

end has a large warped flange, 1^ inches thick, to fit the counter of the

vessel, and the inner end a loose flange riveted to hull of ship. The
inner ends of the stem-bearings project inboard about 10 inches and are

fitted with lignum-vita". staves. The inboard stufiting-boxes are ofcom-
]>osition, riveted to hull of vessel, with a packing space of 8J inches, and
a loose ring fitting in bottom of i)acking space

;
packing held in |)lace

by a gland also of composition.

Sea-valves are screw valves, with composition chambers, valves, stems^

and glands. One valve for injection, 4J inches diameter, one for circu-

lating pumps, inches diameter, and one for steam pump, 4 inches diam-

eter. Chambers bolted to cast-iron forms, which are riveted to hull of

vessel. All sea-valves are fitted with strainers.

Hoisting-engine. (Plates V and VI,)—There is a hoisting-engine with

double cylinders and crank's at right angles to each other ; cylinders, {>

inches diameter and mches stroke of piston, placed forward on hurri-

cane deck for "trawling" purposes. The central drum holds the steel

wire rope and is independent of the engine proper, connection being

made by means of a friction clutch. The load on the drum is held by
a friction brake. With the central drum disconnected, the two smaller

drums can be used for ordinary hoisting purposes. There is also fitted

an automatic guide by means of which the wire rope is neatly coiled

upon the drum. Steam from either the main or auxiliary boiler may be
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used, and the engine exhausts into the atmosphere through the escape
pipe of the main safety-valve. There is a pan of sheet-lead fitted under
the engine to receive all dripping oil or water.

Boiler is an overhead, return-Hue boiler, 8^ feet front, 8i feet diam-
eter of waist, and 21.] feet in length, with water-leg furnaces; two fur-

naces, G feet 8 inches long, by 3i feet wide; grate surface, 46.G square
feet; main flues, three of 11 inches diameter, one of 12 inches, and one of

IT) inches for each furnace; return flues in two tiers, seven flues of lOi

inches diameter in each tier. The flues are welded and drawn. All out-

side seams, seams of steam chimney, and water-legs double riveted.

Flat surfaces are braced with seven-eighth inch socket-bolts 7^ inches

from center to center. Thickness of circular part of shell is five-six-

teenths inch; water-legs three-eighths inch; steam chimney of mild steel

five-sixteenths inch. Fire-box and crown-sheets are also of mild steel,

three-eighths inch thick; heads of shell and flat surfaces three-eighths

inch. There are the necessary man-holes and hand-holes and double
turnace doors. The boiler has been tested by a hydrostatic pressure of

65 pounds per square inch. The legs of the furnace part of the boiler

rest upon cast-iron chairs set outside of ash pans, aud under the waist

is a cast-iron saddle. The boiler is held in place by turnbuckle bolts.

Under the furnaces are cast-iron pans, made in one width, for each fur-

nace; bottom of pans five-eighths inch aud one-half inch thick for all

flanges. Ash pans have a long, beveled front flange, projecting 15 inches

•from front of boiler to catch dropping fire and cinders. Grate-bars are

of cast iron in two lengths, three-fourths inch thick on face and five-six-

teenths inch at lower edge, with five-eighths inch air spaces. Boiler shell

and steam chimney are covered with hair felt, and wool backing Ih

inches thick. Main and all other steam pipes are covered with hair felt

i inch thick, with canvas backing, and painted.

Boiler attachments.—There are attached to the boiler, one steam stop-

valve 7 inches diameter, one safety-valve G inches diameter, with coniiec

tious to engine-room, and copper escape-pipe, IG feet long; one bottom

blow-valve 2i inches, one surface blow-valve 2 inches, two check-valves

2^ inches, and one screw stop-valve, each for auxiliary aud circulating

pumps. All these valves are of composition, with composition glands

and stems; also four brass gauge-cocks, glass water-gauge 15 inches long

and salinometer.

Smoke-pipe and casing.—The smoke-pipe is 42 inches diameter and 21

feet high, in three lengths of 8 feet each; flush jointed, 2|-inch angle

iron at top, and band 2^ by % inches at bottom. Pipe is made of iron

No. 14 wire gauge, and is fitted with a proper damper. There is a cas-

ing around lower j)art of pipe and top of steam-drum, extending above

the hurricane deck 2h feet, made of iron No. 12 wire gauge, and fastened

to deck with angle-iron; casing covered by an umbrella. There are six

stays to smoke j>ipe of wire rope nine-sixteenths inch in diameter, and
secured to deck bv eve bolts.
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Auxiliary boiler is of the vertical fire tubular type, 48 inches diame-

ter, and 7 feet 8 inches in height, with 106 brass tubes, 2i inches outside

diameter, and 5 feet 2 inches long. Boiler rests on a cast-iron frame 14

inches in height. Upper end of boiler surrounded by a casing of iron

1^0. 12 wire gauge, and secured to deck by 1^-inch angle-iron, fastened

with wood-screws. Smoke-pipe is 18 inches diameter and 18 feet in

height.

The boiler was tested to 120 pounds hydrostatic pressure, and is fit-

ted with all the necessary grate-bars, bearers, safety-valve, steam-gauge,

gauge-cocks, blow-cocks, and "check-valves." This boiler can be sup-

plied with water either by a Hancock "inspirator" or by the auxiliary

pump, and has the same steam connections as the main boiler. It is

situated on the main deck, immediately over the fire-room.

Steam-pump.—There is one fly-wheel steam-pump with water-cylinder,

5 inches diameter and 12 inches stroke, having all the necessary con-

nections to be used as a fire-pump, as a feed to main or auxiliary boiler

from either hot-well or the sea, as a bilge-pump, as a circulating pum})

for Baird's distiller, and to supply hatching tanks. There is a double

exhaust connection to either condenser or atmosphere. In case of fire

the flow of water can be increased by combining this pump with the

independent bilge-pumi). By means of the proper gearing, this pumj*

works the hatching cylinders on outside of ship. The suction-pipe is

connected with the overflow-pipe from hatching apparatus, so that the

same water can be used repeatedly for hatching. There is a connection

on the "manifold" for suction-hose of sufiicient size to supply both aux-

iliary and bilge-])umps. All water-pipes are of copper; steam and ex-

haust pipes of iron.

Miscellaneous.—There is one ash-chute for discharging ashes over

side of ship; eight cast-iron deck scuttles on main deck with close cov-

ers and gratings; two iron ventilators, 10 inches diameter, to fire-room,

with revolving caps, and also used to hoist ashes. The fire room is cov-

ered with rough cast-iron floor-plates one-half inch thick, and above fire-

room is an open cast-iron grating for ventilation. There are steam-

heaters in pilot-house, and all habitable portions of the ship are fitted

with the proper steam and drain pipes and valves. All heaters drain

into a "trap" in fire-room, and a vapor-pipe from top of "trap "leads to

escape-pipe from main safety-valve. There are the proper tanks for oil,

waste, and tallow. There is a steam-whistle 6 inches diameter of bell

with valve where attached to boiler. In the engine-room there are three

gongs, one of 12 inches diameter, and two of 8 inches diameter, with

"jingle" bell; all arranged with proper wires and pulls to pilot-house;

also shield and tube to return sound to pilot-house, and a speaking tube

from engine-room to pilot-house.

In the engine-room there are two Gi-inch nickel-plated gauges, one

for steam and the other for vacuum ; two counters, one for each engine,

and a nuirine clock. There are the proper oil-cups to all Journals; also
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proper connections for applying water to journals when necessary. A
"Baird's" distiller is in use, capable of distilling 1,500 gallons of tei)id

and 800 gallons of potable water per diem.

OUTFIT.

The contract for building the vessel covered only hull and machin-

ery, the outfit being provided from a special appropriation.

Anchors, chains, hawsers, &c., were loaned by the Bureau of Equip-

ment and Eecruiting, Navy Department.

Boats—gig, cutter, and dingy—by the Bifreau of Construction and
Repair.

Compasses, flags, nautical instruments, books, and chronometer by the

Bureau of Navigation.

Small-arms and ammunition l)y Bureau of Ordnance.

Charts and Atlantic Coast Pilot were furnished by the United States

Coast and Geodetic Survey.

The various articles of outfit were procured by open purchase at reas-

onable prices and have given general satisfaction.

FISH-HATCHING MACHINERY.

The fish hatching machinery was constructed by the Pusey & Jones
Company under special contract, and consists of a Woodward steam-

pump with water cylinder, 5 inches diameter and 13 inch stroke, capable

of supplying 10,000 gallons of water per hour.

Two iron distributing tanks with a capacity of 500 gallons each are

I)laced forward of the jiump on the boiler hatch and raised 3 feet 4

inches above the deck. (Plate II.)

There is a water connection and proper valves between the pump and
tanks, with overflow and drain pipes connecting with the general deliv-

ery for hatching machinery. There is also an arrangement of valves

by which the water can be pumped back into the tanks and used as

often as desired instead of discharging it overboard.

HATCHING CONES.

The number of hatching cones on board at present is thirty-six, cap-

able of hatching 7,200,000 shad at a time, or 200,000 each when charged

to their full capacity.

The number of cones can be increased about one-third in case of ne-

cessity. The material of which they are made is copper, tinned inside,

and the mountings are of brass. Their arrangement on the port side of

deck will be seen by reference to the Plate. They are in sets of 4 and 6

to each frame and are hung on gimbals which permit a free motion in

every direction, maintaining a vertical position even when the vessel is

in violent motion.

In artificial fish hatching it is necessary to maintain a constant and
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carefully graduated flow of fresh water through the vessels in which the

eggs are placed for development. In the early days of this industry

shad eggs were hatched in floating boxes with gauze bottoms anchored in

a tide way or current which eftected the necessary- change of water, but

they were subject to various accidents beyond the control of those hav-

ing the operations in charge. A sudden squall might capsize them, a

gale of wind break them from their moorings, or drift-wood carry them

away, the entire charge of eggs being liable to loss or serious damag*
in either case.

Various other methods have been used with good results, but for

service on shipboard, under all conditions of wind and weather, the cone

• is thus far the most perfect appliance for hatching non-adhesive eggs,

with greater specific gravity than the water in which they are developed.

To prepare for shad hatching with cones, water is pumped into the

distributing tanks, which have independent connections for each set of

cone frames through which the water flows by gravity into the upper or

feed-piijes, where, at proper intervals, small feed-valves are tapped in

and connected to the base of the cones by a flexible hose. The feed-

valves being opened, a stream of water is admitted at the bottom,

rapidly filling them till near the toj), where a fine wire gauze rim is en-

countered. Through this the water finds an outlet to the discharge con-

nections, thence to the waste pipes at the bottom of the frames, and into

the general delivery; thus establishing a steady and constant upward
current.

From 100,000 to 200,000 impregnated eggs are placed in each cone

and the current regulated by the feed-valves so as to give them a gen-

tle movement, just suificient to prevent "matting," or settling to the

bottom in a mass, where they would soon become asphyxiated. The
dead eggs being lighter soon accumulate at the surface, and are re-

moved with a skimmer, sediment and other impurities being cleared

from the gauze rims to allow an unobstructed flow of waste water to the

discharge-pipes.

Development takes place rajiidly, and the embryo is hatched in from

two and a half to five days, according to the temperature of the water.

HATCHING CYLINDERS.

There are in addition to the cones eighteen hatching cylinders, which

are suspended, nine on each side, from beams outside of the vessel and
operated by a cam motion imparting a vertical movement of about H

inches. (See Plate III.) They have wire-gauze bottoms, aud both solid

and wire-gauze covers, the former used when the cylinders are converted

into transporting cans, the latter in stormy weather. The cylinders

are made of heavy tin and the mountings are brass.

To prepare for shad hatching they are suspended from the beam, as

shown in Plate III, in such a manner that the bottoms will be constantly

submerged ; from 250,000 to 300,000 impregnated eggs are placed iu

S. Mis. 110 2
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each cylinder iiiul the cam moticu put in operation, which gives them a

very gentle ascent, occupying about three-quarters of the revolution
^

the descent, being accomplished during the remaining fourth of the

revolution, is made more rapid, causing the eggs to rise from the bot-

tom and circulate freely through the water at every downward movement.

The cylinders require but little attention during the hatching process^

and, in moderately smooth weather, are undoubtedly equal, if not su-

perior, to all other appliances for shad hatching. They can also be made
available for the development of all non-adhesive eggs, no matter what

their specific gravity, as the requisite motion can be attained by simply

modifying the form of cam.

Plate IV shows some of the apparatus used by the United States Com-

mission in fish hatching: the spawn pans of marbleized iron in which

the eggs are i)laced for impregnation; the spawn i)ail in which the im-

pregnated eggs are placed for transportation to the hatching establish-

ment; the dipper in which all eggs are meatfured when received on board^

and the hatching cone, with goose-neck unscrewed; the three kinds of

cylinders used, the large one with the solid tin body, a smaller one with

a combination body of copper and wire gauze, and a third with gauze

body.

Between the cylinders stands a funnel, with fine wire-gauze bottom,

used for siphoning water from hatching cones without removing eggs

or young fish.

DREDGrING MACHINERY.

The hoisting and reeling engine, the main features of which are given

in the general description of machinery, stands on the promenade deck

immediately forward of the foremast, as shown in the plates V and YI.

The drum, or reel, holding a thousand fathoms of steel-wire dre<lge

rope, three-eighths inch in diameter, is carried on the main shaft of the

engine and driven by friction gear. An automatic guide lays the rope

fairly on the reel when heaving in. One man attends the engine, hoist-

ing and lowering the trawl and dredge without the necessity of touching

the rope by hand.

The dredging beam is 36 feet in length and 10 inches in diametery

the heel secured to the foremast by a strong goose-neck 5 feet above

the deck. The forward end, when not in use, rests in a cradle on an

iron frame in which the ship's bell is suspended.

There is an iron baud at the boom end for fore-and-aft guys; the

topping lift band is about 3 feet from the end, and has a strong link

on the under side, to which is hooked the dredging block. The topping

lift is composed of two 14-inch double blocks and a4-iuch manila rope.

The ui3i)er block is shackled to an iron collar on the foremast 3 feet

below the eyes of the rigging. There is a strong sheave in the boom
inside of the lower topping-lift block, over which is rove the pendant of

a tackle used for hoisting the bag of the trawl on board when the weight

is too great to be managed by hand.
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A compositiou sheave (Plate VI) is inserted in the heel of the boom,

two revolutions of which are equal to one fathom of dredge rope, and

attached to its shaft is a register which accurately records the amount

of rope out at all times.
SAFETY-IIOOKS.

The safety-hooks (Plate VII) are designed for the purpose of detach-

ing the trawl when from nwy cause, such as fouling a rock, or wreck,

the tension on the dredge rojje reaches the limit of safety. It can be

adjusted to detach at any point between 3,000 and G,000 pounds by the

nut on the end of the central rod. In practice we have set it to 4,000

pounds, the breaking strain of the dredge rope being 8,700 pounds.

The spring and hooks being placed in the cylinder and the cap screwed

on, it is ready for use.

The end of the dredge rope is spliced into the eye and the trawl

shackled to the hooks, which are held in position by their shoulders

pressing against the inner surface of the cylinder (Plate VIII.)

The spring is compressed as the tension increases till, the limit of

safety being reached, the shoulders are released and the hooks open

freely, allowing the shackle pin to slip through, detaching the trawl and

relieving the rope from undue strain.

The accumulator (Plate VIII) is designed to prevent jerking strains

on the dredge rope due to motion of the vessel in a sea-way, or working

over a rough bottom. It is copied from that used on board the Coast-

Survey steamer Blake, with slight modifications. It answers its pur-

pose admirably and is an almost indispensable adjunct when steel-wire

rope is used.

The side rods and central shaft are of steel, the ends of wrought iron.

Twenty-six rublxir buffers, with a brass w^asher between each, are placed

on the central shaft under considerable pressure and secured by a nut

on the upper end. A swivel link at the lower extremity carries a lead-

ing block.

The hubs of the brass washers are extended on each side, forming a

(.'ollar over which the rubber buffers ride free from contact with the

central shaft. This feature, introduced bj* Lieutenant-Commander

Sigsbee, U. S. N., placed the present form of accumulator far ahead of

all others for our purposes.

DREDGING BLOCKS.

The dredging block at the boom end and that seen hooked to the

accumulator (Plate VIII) aae all that are used. They, also, are copied

from those of the Blake, except that the diameter of sheave is reduced

from 18 inches to 12 inches, making the blocks much lighter.

STEEL-WIRE DREDGE ROPE.

This excellent rope was made by the John A. Eoebling's Sons' Com-
pany, Trenton, N. J. It is one and one eighth inch in circumference,
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composed of six strands laid around a hemp heart, each strand com-

posed of seven galvanized steel wires (No. 19 American gauge) having
no hemp heart.

Sigsbee—"Deep-sea dredging and trawling"— gives the ultimate

strength of the rope as 8,750 pounds, and the breaking strain, in kinks,

4,500 jjounds ; weight, 1.14 pounds per fathom in air, or about one pound
in sea-water.

PREPARATION FOR DREDGING.

The rope being on the reel the end is passed between the rollers of

the automatic guide (Plate V), carried aloft and rove through the

block on the lower end of the accumulator (Plate IX), brought down
again and rove under the registering sheave in the heal of the boom,
thence through the dredging block at the boom end, and spliced into

the eye of the safety-hooks.

The boom is then topped up and secured over the side port by strong

fore-and-aft guys, the trawl shackled to the safety-hooks and swayed
up clear of the rail, a man at each end to steady it, an engineer at the

hoisting engine, and the officer in charge, as shown in Plate IX, ready

at the order to lower away.
TRAWLS.

The beam trawl, shown in Plate IX, is used by the Commission,

and, for moderate depths, has not been equaled by any other form.

Three sizes are used, the smallest with 9 feet length of beam, the second

with 11 feet, and the third 17 feet, the length of net from 15 feet to 40

feet. The trawl nets are invariably provided with pockets.

The Otter trawl has been used to advantage in shoal water, over

smooth bottom, when the capture offish was the special object.

It is necessary for the successful operation of the beam trawl that it

should land right side up. A capsize in moderate depths is rare, but

in deep water it may be considered as among the probabilities.

To avoid the vexatious delays attending accidents of this nature,

Professor Agassiz and the officers of the Blake devised a double trawl

which works equally well either side up and was subsequently used on

board that vessel with excellent results. It has also been used experi-

mentally by the vessels of the Commission, but they have not heretofore

operated in sufficient depths to make it a necessity.

DREDGES.

The common form of deep-sea dredge is used by the Commission, with

excellent results on sandy bottoms. The form designed by the officers

!)f the Blake, and used successfully on board that vessel, is adapted for

very soft bottoms usually encountered at great depths.

THE CHESTER RAKE DREDGE.

This arrangement of a double rake to be used in connection with a

dredge of any form is shown in Plate X and is very useful in bringing
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to the surface mollusks and various other forms living a few incheai

under the mud or sand of the bottom.

The Blake dredge is usually preferred for use with the rake as it skims

over the bottom lightly, picking up what has been turned up by the

rake without overloading itself with mud.

THE TANGLE BAR.

The form of tangle bar used by the Commission was devised by Prof.

A. E. Verrill in 1873, and consists of an iron bar supported at each end

by a fixed wheel, or iron hoop. Six chains are attached to the bar at

intervals of one foot, and they are about 12 feet in length. To these

chains are secured deck swabs or bundles of rope yarn at intervals of

about 18 inches. The apparatus is shown in Plate X, partially sus-

pended under the main boom. It is very useful on rocky bottoms where
it will capture specimens when no other device could be made available.

THE TABLE SIEVE.

Plate XI shows the table sieve, as used by the Commission. The
hopper, with its coarse wire-gauze bottom, is seen in the foreground,

then the fine wire-gauze tray which rests beneath it, and finally the

table itself with its canvas bottom and hose from which the waste-water

is conducted to the scupi)er. This device is peculiar to the United

Stiites Fish Commission, and has probably contributed as much towards

its success in deep-sea exploration as any single implement used. To
prepare the table sieve for service, the tray is placed in position, then

the hopper when it will assume the form shown in Plate XII. The con-

tents of the trawl (a mixture of mud and various forms of marine Life)

being emptied into the latter, a stream of water is turned upon the mass
and the work of collection and assortment commences. The larger

forms are taken from the hopper, the smaller ones from the tray, while

the more minute and delicate specimens are found on the canvas bottom.

THE CRADLE &IEVE.

The cradle sieve is designed to receive the contents of the dredge, as

the table sieve does that of the trawl. It is semicircular in form, as

shown in Plate XI; the bottom and sides being composed of a coarse

wire-gauze, lined with the same material, but very fine; the tray or

hopper has also a coarse gauze bottom.

To prepare the cradle sieve for use, the hopper is placed in position

and the sieve hung over the side, abreast of tbe dredging port. The
contents of the dredge being emptied into it, a stream of water, strong

or light as desired, is turned on as with the table sieve, the collection

and assortment being carried on in a similar manner.

DREDGING ARRANGEMENTS, MAIN DECK.

Plate XII shows a portion of the starboard side of the main deck as

arranged for dredging. The table sieve is seen standing abaft the



22 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [20]

dredging port. On the swinging table which has been lowered from

the beams overhead is a iiest of hand sieves and various sizes of jars,

bottles, and vials, used for preserving specimens. Deck tubs, buckets,

&c., are at hand, and a tank of alcohol is secured on the boiler hatch.

The side ports are closed in the view, but if more light or air is required

they can be opened and secured by iron hooks suspended from the deck

beams.

SOUNDINGS AND SERIAL TEMPERATURES.

The vessels of the Commission have heretofore used the ordinary deep-

sea lead and line for soundings and serial temperatures, and in shoal

water it answered their i)uri)Ose, but in depths exceeding 100 fathoms it

consumed much time and required nearly every man of the small crew

to haul the lead back.

During the season of 1879 a wooden reel was improvised, on which

the lead line was coiled and, by a simple attachment to the ii.y-wheel of

the hoisting engine was hove up rapidly, requiring the services ofbut two

men, one at the engine and one to attend the reel. This was a marked im-

provement over the old method, but as the work of the Fish Hawk was

expected to take her into 300 fathoms or more, it was deemed advisable

to substitute i;)iauo wire in place of hemp in order still further to facili-

tate the work of taking soundings and serial temperatures.

SOUNDING MACHINE.

The machine adopted is shown on a small scale in Plate X, where it

is mounted at the stern in readiness for casting the lead. The reel is

of cast brass 11.43 inches in diameter, and holds COO fathoms of wire.

A friction line, led through a groove common to all sounding reels, con-

trols the motion. The cranks are thrown out of gear and hang verti-

cally one on each side. The register is on the left of the reel. A small

ratchet wheel and pawl hold the reel in place when desired.

On the extremity of the frame is a small grooved pulley of brass,

working in guides and suspended by a coiled spring which allows

several inches vertical play. A brass guard is fitted over the upper

portion of the pulley to prevent the wire from flying off if suddenly

slacked. The reel is moved by friction motion ; a half turn of the right

crank ahead brings them both into action, the reverse motion throwing

them out, leaving the reel to revolve freely.

To prepare the machine for sounding, wind the wire on the reel, splice

on two or three fathoms of stray line, reeve it over the pulley and bend

on the lead and thermometer, the reel being held in position by the

ratchet and pawl. Pass the friction line over the groove, reverse the

pawl, attend the friction line, lowering the lead carefully to the water's

edge, then set the register at zero and all will be ready for a cast. The

total weight of the apparatus is 96 pounds. The ordinary leads from

12 to 20 pounds weight are used, and, if specimens of the bottom are
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required, thej are armed in the usual inainicr. This, however, is a

matter of little cousequence, as the dredge or trawl invariably follows

the lead, from which specimeus cau be taken.

The machine described was purely exxierimental as we had no practical

knowledge of sounding machines or the use of piano wire. The results

were eminently satisfactory, and the little machine continued to do its

work well until finally we got into depths exceeding its capacity. We
then decided to have a larger one made embodying such improvements

its our experience suggested -, the original being relegated to the stern,

whtre, with Bassnett's patent atmospheric lead, it is still doing good

service as a navigational sounding machine by which we can ascertain

the depths to 25 or 30 fathoms while running at full speed.

The improved machine is shown on Plates XIII, XIV, and XV,
and its location on Plates I and IX. It is constructed on the same
g;eneral plan as the original machine. The standard which shijis in the

rail is of wrought iron screwed firmly into the base of the brass frame

that carries the reel. The frame above mentione<l is cast in one piece,

is bored to receive the shaft, and has appropriate lugs for the pawl and
register. Tlie reel is of cast brass, and will hold 2,000 fathoms of

sounding-wire, one fathom to a turn on the first layer, increasing as

the score is filled. It has also the usual friction groove, Plate XIV.
The cranks by which the reel is turned have friction surfaces, which
iire brought into action by moving the right one-half a revolution ahead,

the left remaining clamijed, as shown in Plate XIII; or it may be held

firmly in the hand. The reverse motion releases the reel, and it revolves

freely without moving the cranks.

On the left of the frame, between it and the crank, is a worm-wheel

which operates the register, as shown in Plate XIII. The ratchet and
pawl are on the right, between the frame and crank.

The arm supporting the guiding pulley is of flat bar-iron, its lower

end riveted between lugs on the frame. The small metal block project-

ing from the arm is part of a tackle for suspending the reel when mount-

ing and dismounting. The guiding i)ulley is the same as that used in

the original machine, except that it carries a small arm near the ui)per

end of its shaft or spindle, which works through a slot in the casting, as

shown in Plate XIV. A small cord is attached to the arm and made
fast to the free end of the friction rope, the standing part being hooked
to a small metal eye in the frame over the reel.

By this arrangement the friction is intended to act automatically in

the following manner: The machine being read}- for a cast the small fric-

tion line is hauled taut before the lead is bent, and while the guiding pul-

lej- is up in its place. In this condition it requires a strong man to move
the reel, but, the lead being bent and suspended, it compresses the

spring and drags the pulley down sufticiently to slack the friction roi)e

iind allow the reel to move with comparative freedom; the instant the

lead strikes the bottom, however, or the weight is removed from any
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cause, the pulley flies up, putting a strain on the friction rope which
stops the reel at once. It acts also as a check in paying out, the fric-

tion being governed by the weight suspended on the guide pulley. The
reel is kept an a tank of oil when not in use, to preserve the wire. By a
most ingenious arrangement, for which we are indebted to Mr. Tippet,

draughtsman at the ordnance department, Washington navy-yard, the

reel is unshipped by simply unscrewing one nut, shown in Plate XIII,

on the left crank, with a chain attached to prevent its loss by falling

overboard. The nut being unscrewed releases the shaft, which is drawn
out leaving the ratchet, worm-wheel, and left crank in position.

With the use of the tackle one man can easily ship and unship the

reel.

The comparative sizes of the ordinary deep-sea lead-line, hand-line

and sounding-wire are shown in Plate XIII.

Plate XIV shows the machine in position for heaving in.

Plate XV shows the machine in poition for sounding with the Bass-

net atmospheric lead, used for navigational purposes, when the vessel

is steaming ahead at her usual speed.

When the machine is in place it turns freely, the guide-pulley taking

the direction of the wire if, from any cause, it trends out of the perpen-

dicular. A set-screw is provided in the rail bearing for clamjjing the

apparatus to steady it while heaving in. Total weight of the machine,

128 pounds.

PIANO-FORTE WIRE USED FOR SOUNDING.

The steel wire used for sounding and serial temi^eratures was pur-

chased of the Washburn & Moen Manufacturing Company, Worcester,

Mass. It is called No. 11, music, by the makers ; is 0.028 of an inch in

diameter, tensile strength about 200 pounds, weight .0145 of a pound
to the fathom, or 14.5 pounds to the nautical mile.

The method of splicing is simj^le and effective. The ends of the wire,

for about 2 feet, are thoroughly cleaned, and laid together with about
eight turns ; the ends and two or three intermediate jjoints are wound
with a few turns of very fine wire, and covered with solder, which is

smoothed with a knife or piece of sand-paper. As this form of splice is

smooth, flexible, and reliable, we have tried no other.

Slack-laid cod-line is used for stray line, and is applied to the wire

in the following manner : The end of the wire is stuck twice against

the lay, about six inches from the end of the line, then passed with the

lay for six inches, the end stuck twice against the lay and served over
Avith seaming twine. The wire is then passed with the lay to the end
of the line, the strands trimmed down and served over with twine; a

seizing is also put on over the wire first stuck against the lay. This

makes a smooth and secure splice, which passes readily over the guide-

pulley without dan,i;er of catching under the guard.
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DEEP-SEA THERMOMETERS.

The Miller-Casella and Negretti & Zambra deep-sea thermometers

have been used by the vessels of the Commission. They are both ex-

cellent instruments, but the latter possessed some notable advantages

for the peculiar service required of them in the prosecution of out-

work.

THE NEGRETTI &: ZAMBRA DEEP SEA THERMOMETER.

This thermometer is shown in Plate XVI ; the tube removed from itt>

ease ; the rubber guards taken oif and laid beside it; the messenger be-

tween them. The metal case used by the Commission and the wooden
frame furnished by the manufacturers are shown. The spring and slip

hooks are removed from the former, and lie beside it.

The bulb containing the mercury is cylindrical ; the neck much con-

tracted, and the tube near it bent in a peculiar manner, with a catch

reservoir at the bend. To take the temperature the bulb is held down-

ward, when the column of mercury in the tube will be in contact with

it- To register the temperature the instrument is capsized ; the column

breaking at the bend, falls to the bottom, and the scale is then read in

the usual manner, it being marked from the opposite end toward the

bulb.

The tube is completely inclosed in a glass shield, which protects it

from pressure, eliminating any errors that might arise from that cause
j

and in order to avoid sluggishness, the portion surrounding the bulb is

filled with mercury.

This thermometer, as mentioned above, registers by being capsized^

or turned with the bulb up, at the point where the temi^erature is to

be taken ; and, to accomplish this, some device is necessary by which

the requisite movement will take place with certainty at the proper time>

For this purpose the manufacturers use a wooden frame containing a

charge of shot, which moves freely from end to end, and is of suflicient

weight to leave the entire apparatus a slight buoyancy in sea water.

In using this instrument the end of the frame carrying the bulb is

made fast to the sounding-line and is pulled doAvn in the descent; the

shot are at the lower end, and the buoyancy of the frame, added to the

friction of the water, keeps it in position.

The ascent is commenced with a quick pull of the line, which, by chang-

ing its center of gravity, causes the thermometer to capsize, the weigh';

of shot transferred to the lower end and friction of the water keeping

it in position. The ascent should be continuous after it commences, for

if the line is stopped or slacked from any cause the thermometer is lia-

ble to reverse, giving, of course, erroneous readings.

We experienced no trouble from this cause in smooth water, but in a

sea-way, with the vessels moving rapidly, the results were unsatisfactory

;

in fact, totally unreliable. The frames soon became water-logged in
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depths of four or five hundred fathoms, which was another fruitful source

of error.

The accuracy of the thermometer itself and its extreme sensitiveness

made it particularly valuable to us where we required several tempera-

tures in rapid succession at moderate depths, provided we could control

its motions.

Several devices were tried, and finally a simple gas-pipe, seven-eighths

•of an inch inside diameter, was adopted. Several holes were drilled in

the end inclosing the bulb, a slit cut in the side to expose the scale, and

a pair of slip-hooks held in position by a small spring placed in the

opposite end. The thermometer was then inserted; the rubber guards

used to protect the shield in the wooden frame serving not only to hold

it securely in place but to protect it from sudden jars, and a lanyard ot

cod-line, spliced into the end carrying the bulb, completed the arrange-

ment.
THE MESSENGER.

The messenger used for capsizing the thermometer is of cast brass,

cylindrical in form, with rounded ends. It is about two inches in length,

one in diameter, and has a three-eighth-inch hole through its center, well

rounded at the ends to prevent catching on splices. Its weight is from

three to four ounces.

TO TAKE A DEEP-SEA TEMPERATURE.

Plate XIII shows both forms of the Negretti & Zambra thermome-

ter arranged for descent. In the modified form it is held firmly in

position by the slip-hooks through which the stray-line passes.

Having attained the proper depth, and sufficient time elapsed for the

thermometer to indicate the temperature, the messenger, which has

been resting in its cradle under the guide-pulley, is sent down the wire

and capsizes the thermometer by striking the slip-hooks and forcing

them open, when, having lost its support, the instrument promptly

reverses, as shown in Plate XIV, Avhere l>oth forms are rei)resented as

on the ascent.

All buoyancy being destroyed by substituting a metal case, the ther-

mometer is independent of the motions of the vessel either from rolling,

pitching, or drifting. The line may be stopped on the ascent or lowered

ugain without affecting the instrument in any way. We have taken

hundreds of temperatures with the apparatus described, under varying

conditions of wind and weather, with the most satisfactory results.

THE MILLER-CASELLA DEEP-SEA THERMOMETER,

Plate XVII shows this thermometer in its copper case used for deep-

sea work ; also partially dismounted, to show the form of construction.

The magnet seen between the two instruments is used to adjust the

indices.
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The following description is from Sigsbee's "Deep-sea Sounding and
Dredging:"

"A glass tube bent in the form of U is fastened to a vulcanite frame,

and to the latter are screwed white glass slabs containing the graduated

scales. Each limb of the tube terminates in a bulb. A column of mer-

cury occupies the bend and a part of the capillary tube of each limb.

"The large bulb and its corresponding limb, above the mercury, are

wholly filled with a mixture of creosote and water; the opposite liml).

above the mercury, is partially filled with the same mixture, the remain-

ing space therein being occupied by comjiressed air. In the mixture,

on each side, is a steel index having a horse-hair tied around it near the

upper extremity. The ends of the elastic horse-hair, being held in a

Ijendent position by the inner walls of the tube, exert enough pressure

to oppose a frictional resistance to a movement of the index in elevation

or depression. As thus described, the instrument is a self-registering-

maximum and miniinum thermometer for ordinary use. The indications

are given by the expansion and contraction of the creosote and water

mixture in tlie large, full bulb. The instrument is set by bringing the

lower ends of the indices in contact with the mercury by means of a

magnet provided for the i)urpose. Then, when.the instrument is sub-

mitted to a higher temperature, the expansion of the mixture in the

large bulb depresses the column of mercury on that side, and corre-

spondingly elevates it on the other side. A decrease of temperature

contracts the mixture in the large bulb, and by the elastic force of the

compressed air in the smaller bulb a transference of the column of mer-

cury 1 akes place in precisely the reverse manner to that which occurs

on a rising temperature. Thus the mercury rises in the left limb for a

lower, and in the right limb for a higher, temperature.

"The greater the change of temperature, the higher the point reached

in the resijective limbs; hence, the scale on the left is graduated from

the top downwards, and that on the right from the bottom uj^wards.

The rising of the mercury in either limb carries with it the index of

that limb, and on the retreat of the mercury the index remains at the

highest point attained. The bottom of the index, being the part which

has been in contact with the mercury, gives the point at which to take

the reading,"

The large bulb of these instruments is now iirotected from pressure

by a glass shield, with which it is covered; the space between shield

and bulb is nearly filled with alcohol, which acts as a transmitting me-

dium for temperature, performing the same iunction as the mercury in

the shield of the Xegretti & Zambra thermometer. The shield above
mentioned has added much to the value of the instrument, as it has

practically eliminated errors arising from varying pressures.

This thermometer has been considered the standard for deep-sea work,

and where several are to be sent down on the same line, particularly

to great depths, it is unrivaled. It is not as sensitive as the Xegretti
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& Zambra, but, under the above conditions, a delay of a few minutes

is not of great importance. The movable indices are a fruitful source

of annoyance and vexatious delay. An index may, without any ai)i)ar-

ent cause, absolutely refuse to move in the tube ; coaxing with the mag-

net is followed by lightly tapping the frame in the hand or swinging it

rapidly about the head, and, if this fails, more vigorous tapping is apt

to follow, with various active measures, none of which tend to improve

the general condition of the instrument.

The indices are also liable to move if the instrument is subjected to

rough treatment ; this, however, is not of frequent occurrence with care-

ful handling.

Most of the minor casualties to which the instrument is liable are ap-

parent to the eye and are readily set right.

WATER DENSITIES.

Hilgard's ocean salinometer (Plate XVIII) is used by the Commis-
sion for observing the density of sea-water. We found it difficult at

times to use this delicate instrument at sea, until we adopted the plan

t»f' setting it on a nicely adjusted swinging stand, which rendered it to

a great extent independent of the movements of the vessel.

An excellent description of the apparatus is given by Professor J. E.

Hilgard in the Coast Survey Eeport for 1874, and reproduced in Sigsbee's

Deep-sea Sounding and Dred ging, as follows

:

The density of sea-water in different latitudes and at different depths

is an element of so great importance in the study of ocean physics as

to have caused a great deal of attention to be paid lately to its deter-

mination.

The instruments employed for the jiurpose have been, almost without

exception, areometers of various forms. The differences of density as

arising from saltness are so small that it is necessary to have a very

sensitive instrument. As the density of ocean water at the tempera-

ture of COO Fahr. only varies between the limits of 1.024 and 1.029, it is

necessary, in order to determine differences to the hundredtli part, that

we should be able to observe accurately the half of a unit in the fourth

decimal i^lace. This gives a great extension to the scale and involves

the use of a series of floats, if the scale starts from fresh-water, or else

the instrument assuaies dimensions which make it unfit for use on board
ship.

With a view to the convefiient adaptation to practical use, this appa
ratus has been devised for the Coast Survey by Assistant Hilgard.

The instrument consists of a single float about 9 inches in length.

The scale extends from 1.020 to 1.031, in order to give sufficient range
for the effect of temperature. Each unit in the third place, or thous-

andths of the density of fresh water, is represented by a length of 0.3

of an inch, which is subdivided into five parts, admitting of an accurate
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readiug of a unit in tlie fourth pliice of decimals by estimation. The
float is accompanied by a copper can, with a thermometer inserted

within the cavity, which is glazed in front. In use the can is nearly

filled with water, so as to overflow when the float is inserted, the read-

ing being then taken with ease at the top of the liquid. For conven.

ience and security two such floats and the can are packed together in a

suitable case, and a supply of floats and thermometers, securely packed

in sawdust, is kept on hand to replace the broken ones.

The following table has been derived from the observations of the

ex[>ansibility of sea-water, made by Prof. J. S. Hubbard, U. S. N. Col-

umn II contains a table of reductions for temperature of salinomet<?r

readings to the standard of 60° Fahr. To facilitate the use of this table

the following directions are given:

Record the actual observation of hydrometer and thermometer.

From Column II (which is applicable to any degree of saltness within

the given limits) take the number corresponding to the observed tem-

perature, and multiply this number by the number of degrees and frac-

tions of a degree that the observed temperature differs from 60°. Ap-

ply this i)roduct as a correction, with proper sign, to the reading of the

vsalinometer, and the result will be the readiug of the salinometer at

the standard temperature of 60° Fahr.

Example.—Actual reading of thermometer=80^.5 ; actual reading of

salinometer=1.02425.

Oi)posite 80O.5 in column II is +0.0001585, which, multiplied by 20.5,

gives as a product -f-0.00o249. Add this to the observed reading ot

salinometer, and 1.02750 will result as the reading of the salinometer at

the standard temperature.
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Note in 1870.—Wheu the table of reductions for temperature above

given was constructed, the investigations relative to the same subject

made by Thorpe and Eiicker (Eoyal Society's Proceedings, January, 187G>

were not known. The following comparison of the results of the experi-

ments on the thermal dilation of sea-water, as taken from Professor Hub-

bard's tables, and as derived from the results of Thorpe and Eiicker,

shows the differences within the range of temperature covered by our

table of corrections:
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l)urpose of testing the mechanical aijpliances, which were mostly new.

Three hauls of the dredge and three of the trawl were taken in the

channel to the westward of Canouicut Island, in from 8 to 12 fathoms

of water, returning to port at 3.58 i). m.

Slight modifications were found necessary in the arrangement of lead-

ing blocks, accumulator, &c. The sounding apparatus was easily oj^era-

ted by one man, doing its work satisfactorily. In fact, the experience

of the day satisfied us that with the modifications mentioned above,

the apparatus would answer the purpose for which it was designed.

Six hauls of the dredge and trawl were taken on the 7th, in the

channel between Fort Adams and the Dumplings, in from 17 to 27 fath-

oms of water. Great numbers of specimens were taken, sufficient to

keep the scientific corps fully employed " in the laboratory- for several

days.

On Friday, the 10th, the weather being favorable, the ship was swung
under steam, and azimuths taken on every point to determine the devi-

ation of compasses.

Thursday, August 12, took six hauls of the dredge and trawl in the

sound, about three miles to the southward of Brenton's Eeef light-ship,

in from 10 to 19 fathoms. The trawl fouled a wreck during the day,

detaining us several hours in vain efforts to clear it. Failing in this, we
liove in all slack line and backed the engines till the dredge rope parted,

losing the trawl and about 15 fathoms of rope.

Five hauls of the trawl and dredge were taken on the 13th, about 5

miles to the southward and eastward of the light-ship, in from 18 to 20

fathoms; and seven hauls on the 14th, in the vicinity of Point Judith,

in from 18 to 19 fathoms. Four hauls were taken in various localities

in Xarragansett Bay on jMonday, the 16th, and on the 17th, eight hauls

on Brown's Ledge, from 8 to 12 miles SW. by W. of the Vineyard Sound

light-ship, in from 11 to 22- fathoms.

Wednesday, August 18, took four hauls of dredge and trawl, about

20 miles S.SE. of Block Island, in from 27 to 29 fathoms of water.

Thursday and Friday, the 19th and 20th, the naturalists were occupied

in the examination and preservation of specimens, Saturday, the 21st,

was foggy and rainy, the weather clearing during Sunday, and on

Monday, the 23d, three hauls were taken between Karragansett Pier and

Point Judith. A heavy swell i)revailing in that locality, we ran into

Narragansett Bay, where four hauls were taken in from 11 to 15

fathoms.

Thiu'sday, the 21th, five hauls were taken from 1 to 3 miles to the

eastward of Block Island, in from 13 to 22 fathoms, and on the follow-

ing day one haul in the same vicinity, when, being overtaken by a heavy

squall of wind and rain, we were forced to stop work and start for port*

We had heavy rain and a dense fog all the waj^ in, the weather clearing

after we reached the harbor. We were detained in port the following-

day by a heavy swell in the sound, and, on the 27th, finding an uncom-
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fortable sea outside, we rau into the Sakonnet River and took ten hauls

of the dredge and trawl between its mouth and Gould Island.

The naturalists were employed in the laboratory on Saturday, and w©
were detained by unfavorable weather on Monday, but Tuesday, the

31st, was more favorable, and ten hauls of the trawl and dredge were

taken in the channel between the Dumplings and Beaver Tail, and

various localities in Narragansett Bay, in from 8 to 27 fathoms. On
the following day, September 1, ten hauls were made between the

Dumx)lings and Beaver Tail, in from 3 to 20 fathoms. The naturalists

were occupied the following day in the laboratory, and on the 3d six

hauls of the trawl and dredge were taken at the entrance to Vineyard

Sound, from 3 to 4 miles to the southward of Cuttyhunk, in 17 fathoms.

At 3.30 p. m. we started for Wood's Holl, arriving at 4.30, when pre-

liminary examinations of the harbor, &c., were made, with a view of

stationing the ship at this place for codfish hatching during the coming
winter.

At 5.15 p. m. left Wood's Holl, and started for latitude 40° 04'

1^., longitude 70° 23' W., the locality where the first tile fish {Loplw.

latilus chamwleonticeps) were reported to have been taken. We passed

Oay Head at 7.05 p. m., and slowed down to about 3 knots between

that point and No Man's Land, to allow surface towing by the natural-

ists, which resulted in the capture of some interesting specimens. The
vessel was then put at a speed of 8 knots per hour lor the night, in

order to reach the desired position at daylight. The wind was light

to moderate from SW., but there was quite a heavy cross swell from

SE. to SW., increasing as we left the land, and, during the latter

part of the night the vessel was rolling and pitching in a most livelj

manner.

At 4.50 a. m., September 4, stopped, latitude 40° 04' X., longitude
70O 23' W., cast the lead in 65 fathoms' sand, and lowered the

trawl with most satisfactory results. Four miles south we found 102

fiithoms; eight hauls were taken during the day between the depths
above mentioned.

The results were remarkable, and the temptation to seek greater depths
ahnost irresistible, but we had 300 fathoms of dredge rope only on the

reel, and were obliged to confine ourselves within moderate depths.

The bottom and intermediate temperatures were unreliable owing to

the use of the JSTegretti-Zambra deep-sea thermometer in a sea-way, the

motion of the vessel being liable to capsize it at any time. It was the

results of this day's work that led us to devise some plan by which this

admirable thermometer could be used under all conditions of wind and
weather.

The sounding and dredging apparatus which had heretofore been used
in depths of but 30 fathoms or less, worked so well that we concluded
to double their present capacity by adding to the length of rope and
sounding wire.
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At 1.40 p. in. we started for port, about 100 miles distant. The
weather was clear at this time, but about 5 p. m. a heavy bank rose

rapidly ahead, the wind veering to NW. At 7 p. m. the sky was

entirely overcast with a light mist and drizzling rain, and at 10 p. m.

a dense fog closed in. The speed was reduced and the fog-whistle

sounded at short intervals.

At 3.30 a. m., September 5, stopped near Brenton's Reef lightship to

wait for daylight or the fog to lift ; and, although frequently within a

ship's length of the vessel, we could not see the lights. In fact, we
saw the vessel herself for an instant only, after daylight, wlien we
were less than a hundred feet from her. I mention this as an illustra-

tion of the density of coast fogs and the difficulties attending naviga-

tion during their prevalence.

After daylight we ran in by compass, catching an occasional glimpse

of points as we passed up channel, and finally arrived at the wharf at

7.15 a. m.

We were employed Monday and Tuesday, the 6th and 7th, coaling

ship ; were detained by unsettled weather till the 12th, when, at 6.40

p. m., we left port for another off-shore trip.

While in port we doubled the length of our dredge rope by splicing

300 fathoms to that already on the reel, increased the length of wire

on the sounding machine to something over 600 fathoms, and adopted

a simple spring catch or detaching arrangement by which the Negretti

& Zambra thermometer could be held firmly in i)osition until the proper

time to register the temperature by reversing it; this being accom-

plished (as explained in the description of the Negrette & Zambra ther-

mometer as used by us at present) by sending a small weight or mes-

senger down on the wire, detaching the spring catch by impact, and

freeing the upper end, when, being inclosed in a metal case without

bouyancy^ it promptly reverses, thus registering the temperature.

At 5.35 a. m. on the 13th we cast the lead in 100 fathoms—latitude

40° 02' jST., longitude 70° 57' W.—and sent the trawl down. Nine

hauls were taken during the day in from 85 to 325 fathoms, within a

radius of 7 or 8 miles, everything working satisfactorily in depths less

than 200 fathoms ; but our first attempt in deeper water resulted in

numerous kinks in the rope and several turns around the trawl, which,

of course, came up empty. A little caution in paying out the rope was
all that was necessary, and we had no further trouble from those causes.

We had provided ourselves with a quantity of menhaden for bait,

and, during the morning, set a trawl line in 126 fathoms—latitude 39"^

57' 07" K, longitude 70° 50' W.—for the purpose of catching tile-fish

{Lopholatihis cham(cleonticcps). The line was down 45 minutes, and on

hauling it up three tile-fish were taken. Three more got off the hooks

after coming to the surface and were lost. There were numerous skate

and hake on the line, and the bait was gone from most of the hooks.

The line was set again in the afternoon in 250 fathoms—latitute 39°

S. Mis. 110 3
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48' 30" N., longitude 70° 54' W.—without success, so far as tile-tisb were

concerned. There were, however, several hake and skate taken, show-

ing that the line reached the bottom.

One of the tile-fish taken in the morning was boiled for dinner and

served with egg sauce. The flesh was white and firm, bearing a strong

resemblance to codfish in texture and flavor, though somewhat coarser.

Work was continued till G p. m., when the vessel was headed for port.

It was evident, from a rapidly falling barometer and other indications,

that a change of weather was impending. At nine o'clock the sky was

overcast, threatening rain.

At 1 a. m. on the 14th the wind veered to northwest with thick rainy

weather. We made Block Island light at 1.45, and at 2.40 were struck

by a furious squall of wind and rain, with incessant thunder and light-

ning, followed by a dense fog. Between three and four o'clock, while

passing several miles to the eastward of the island, a large pyramid of

light was observed on shore, penetrating the dense fog and illuminating

our surroundings, increasing the range of vision from a few yards to at

least half a mile in every direction, and toward the island to a much
greater extent. Wo could not detect a distinct flame or discover the

source of light, but learned subsequently that it was caused by the burn-

ing of a hotel. The possibility of penetrating and illuminating a dense

fog by the use of powerful lights was practically demonstrated by the

occurrence above mentioned.

The wind veered to the northward and eastward, increasing rapidly,

till at 7.15, upon our arrival in port, it was blowing a gale, which con-

tinued with greater or less violence till the IGth, detaining the vessel in

port.

Friday, September 17, was clear and pleasant, with light winds.

At 10.17 a. m. we left the wharf with a number of gentlemen on board,

and steamed up the bay, where hauls were made with the beam trawl,

otter trawl, dredge, and rake dredge. Our system of sounding and
taking serial temperatures, the preservation of specimens, &c., were ex-

l)lained to the guests, and at 4.15 i). m. we returned to port.

The 18th and 19tk were occupied by the naturalists in preserving speci-

mens, and we were detained on the 20th by fog.

At 9.15 a. ra. on the 21st we left the wharf and steamed to the south-

ward of Block Island, where we took five hauls of the trawl and dredge
in from 11 to 19 fathoms water. A heavy southwest swell made it ex-

cessively uncomfortable on board, and, at times, almost impossible to

carry on the work. We returned to our wharf at 7 p. m., the results of

the day's work having been very satisfactory.

At 11 a. m. on the 22d we left for Wood's HoU with the Commissioner
on board, arriving at 4.15 p. m. An inspection was made with the view
of establishing an experimental station for codfish hatching during the
coming winter.

We left Wood's Holl at 1.15 p. m. on the 23d, arriving in Newport at
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5.30 p. m., when fires were hauled to clean the boiler, and this opportu-
nity was taken to make some needed repairs to machinery, which were
completed on the 25th.

Preparations were made for an off-shore trip on the 26th, but we were
detained by unsettled weather, fogs, or strong winds till October 1, when
at 4,30 p. m. we left the Avharf and proceeded to sea.

The local deviation of our compasses was accurately obtained and tab-

ulated upon our arrival at the station, but later in the season it became
evident that it was changing, at least, on the north and south courses,

and, to ascertain the actual error, azimuths were observed on the points

between S. and SW. and N. by E. to NNW., the result showing a de-

crease of 2o to 3° on those points.

When the above observations were comx)leted we steamed to the south,

ward, and at 5.40 a. m. on the 2d cast the lead and i3ut the trawl over,

in latitude 39° 46' K, longitude 71o 10' W., in between 300 and 400 fath-

oms, bringing uj) a heavy load of soft mud with but few specimens.

The depth was uncertain, as the sounding-wire parted at 310 fathoms

before reaching bottom.

At 8.40 a. m. the trawl was cast again in latitude 39° 46' N., longitude

71° 05' W., in 487 fathoms, mud and small stones. A large number and
great variety of specimens were brought up.

At 11.23 a. m. the trawl was cast again in 39° 52' 20" N., 70° 58' W.,
372 fathoms, bringing up mud, sand, and a fe\wsmall stones.

Another haul was taken at 1.10 p. m.—latitude 39° 53' N., longitude 70°

58' 30" W.—in 365 fathoms, sand and mud ; and another at 3.17 p. m.

—

latitude 39° 56' 30" N., longitude 70° 59' 45" W.—in 238 fathoms, sand
and mud. The hauls were all successful, but the last was the largest

of the season, both in numbers and species. The weight in the net was
so great that it required considerable time and great care to land it

safely on deck. This being, accomplished, we started at 5.25 p. m. for

port, arriving at 5 a. m. on the morning of the 3d.

The 4th and 5tli were occupied in coaling ship ; the 6th in taking on
board specimens of natural history, the result of the season's work, des-

tined for Kew Haven and Washington, and making ijreparations for sea.

At 6.05 a. m., October 7th, we left Newport for New Haven, arriving

at 3.50 p. m., and remained over night.

The articles consigned to Prof. A. E. Verrill were delivered, and, at

7.30 a. m., October 8th, we left for New Ywrk, arriving at the navy-yard

at 2.30 p. m., where Ave took on board a supply of paymaster's stores,

water, &c.

We left at 4.20 p. m. on the 12th for Wilmington, Del., to complete

the hatching machinery left unfinished on our departure in July.

The weather was clear with a moderate gale blowing from NW. It

was a fair wind, however, and by hugging the coast we had comparatively

smooth water till we opened out Delaware Baj^, where we encountered

a heavy sea, which tested the strength and weatherly qualities of the

vessel.
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At 8 a. m. on the 13th we passed inside the capes, and at 4,50 p. m.

arrived at the Pusey & Jones Company's works, Wilmington, Del.

Work was resumed at once on the hatching machinery. Some slight

repairs were made about the engines, and such modifications as the

season's experience suggested were adopted.

The work was completed on the 13th of JSTovember, and at 8.50 a. m.

on the 14th we left for Washington, D. C.

The weather was unsettled, and finding cautionary signals flying at

the cape we deemed it advisable to wait for a change. We anchored

inside the breakwater at 4.30 p. m., remaining till 7,50 p. m. the follow-

ing day, when, the weather having partially cleared, and the cautionary

signals lowered, we got vinder way and proceeded to sea.

After clearing Cape Henlopen a course was laid which would carry

the vessel off shore, intending to make a depth of from 100 to 200 fath-

oms water by daylight, when we proposed to try the dredge and trawL

We encountered a heavy southerly swell during the night, but it

moderated towards morning, and at 9.20 a. m.—latitude 37"^ 26' uorth^

longitude 74° 19' west—cast the trawl in 56 fathoms, sand and shells.

Six hauls were taken during the day, in from 300 fathoms down to 18,

with most satisfactory results ; several new species were added to the

marine fauna of the coast, and some were found new to science.

The last haul in 1 8 fathoms was taken after dark for the purpose of

ascertaining whether a gpeater number of fish would be taken than dur-

ing daylight. We saw no perceptible difference, but a single haul would
hardly be significant either way.

The trawl was up at 7.30 p. m., and the vessel headed for land, pass-

ing inside the capes of the Chesapeake at 12,55 a. m., the 17th. At 10.45

a. m. we anchored off Saint Jerome Creek, and sent a party in with the

steam cutter to bring out a barge belonging to the Commission, which
we were directed to tow to Washington. They found her lying in a

bad position, pretty well filled with water, and the tide ebbing and flow-

ing through the open seams in her sides and bottom.

The water was finally bailed out, the worst leaks temporarily stopped,,

and at high tide, about 2 a. m. on the 18th, an attempt was made to

tow her out ; but the channel had become filled with sand, making it

narrow for her to pass.

She was taken back to her old station and anchored again, and, at

low tide, all our available force was put to work with shovels to widen
the channel. It was high tide again between two and three o'clock in

the afternoon, when we succeeded in getting her out, reaching the ship

at 5 p. m., having hedged off against a fresh northeast wind, and quite

a heavy swell. As soon as the barg^ was fast astern the boats wero
hoisted and we got under way for the Potomac.

It was blowing a moderate gale from northeast by this time, with a
drizzling rain, and the night was intensely dark ; the seawas quite rough,,

causing the vessel to roll heavily, and soon filling the barge with water.
We had two hawsers fast to her, but one parted when we were off Point
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Lookout; the other held, however, and at 7.25 p. m. we anchored in Corn-

field Harbor for the night. The wind had backed to northwest by this

time, and was blowing a fresh gale, causing quite a swell, but we rode

it out very comfortably. Working parties were kept bailing the water

out of the barge during the night.

We got under way at 6.35 a. m. on the 19th, and, with the barge in

tow, started for Washington.

At 8 a. m. the United States Fish Commission steamer Lookout
steamed out of Saint Mary's River, and coming within hail informed us

that she had a mail for the ship. It was still blowing fresh, with a heavy
swell in our exposed position, so she was directed to follow us under the

lee of Piney Point, where the mail was transferred, and she was directed

to make the best of her way to Washington. We were obliged to run

at about half speed, owing to the bad condition of the barge, and work-

ing parties were pumping and bailing during the day. At 5.20 p. m. we
anchored off Indian Head for the night.

At 7.20 a. m. on the 20th we were under way again and arrived at

the navy-yard, Washington, D. C, at 1.40 p. m.

The specimens of natural history and other articles consigned to the

Smithsonian Institution were landed on the 22d. We coaled ship on the

26th and 27th.

Arrangements were made with the authorities at the navy-yard to

caulk the main deck, and the crew were actively employed refitting ship

until 9 a. m., December 4, when we left for the Lower Potomac on duty
connected with the artificial propagation of oysters at Saint Jerome
Creek.

At 7.15 p. m. anchored in Saint Mary's River for the night. At 8 p.

m. the Lookout arrived and anchored near this vessel. The weather

was thick and rainy, with a fresh breeze from the eastward.

On Sunday morning, December 5, the Lookout went into Smith's

Creek, where she could find a more secure harbor, and this vessel fol-

lowed her on the morning of the 6th, the weather still rainy and unset-

tled, with a heavy swell in the bay.

The object of the expedition was to dredge a quantity of oysters and
plant them at the station in Saint Jerome Creek, for the purpose of in-

vestigation and artificial propagation during the following spring and
summer ; but unfavorable weather forced us to seek a harbor, and on

the 7th the wind veered to northwest, blowing a fresh gale, with very

cold weather, ice forming rapidly. On the 9th, when the gale moder-

ated, the oyster-i)ond was frozen over, obliging us to abandon the at-

tempt to carry out the object of the expedition at that time.

It was desirable to test the practical working of our dredging appa-

ratus, and for that purpose we put it in operation on the banks be-

tween Smith's Creek and Point Lookout for about three hours, the result

being 75 bushels of oysters, dead shells, &c., and 25 bushels of market-

able ovsters.
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Having satisfied ourselves as to the working of our apparatus we

started at 1 p. m. for Washington, anchoring at 9,20 p. m. off aSTanjemoy

Point for the night. The weather was clear and cold, ice mailing rap-

idly along the shores.

At daylight on the morning of the 10th we got under way and steamed

up the river. At 9.30 spoke the Lookout off Quantico. They reported

the river frozen above that place, and that they were unable to go any

farther. We then steamed up to Stump Neck, but were obliged to re-

turn, the sharp young ice cutting the unprotected planking of the ves-

sel's sides like a knife.

Having anchored off Quantico, the Lookout, which was short of coal,

was taken alongside and a sufScient quantity transferred to her bunk-

ers. 1 took the train for Washington to confer with the Commissioner

as to the future movements of the vessels, and, returning at 12.30 p. m.

the following day, both vessels were got under way for Norfolk, Va.

There was considerable floating ice about us at this time, and the

river was frozen over both above and below. The ice was not more

than 2 inches in thickness, and our engines would have forced us through

it without the least difficulty, but, owing to the fact that our metal

sheathing was below the water line, there was every probability that

the vessel would sustain serious damage if we made the attempt.

Fortunately the Lady of the Lake, an iron steamer, was seen approach-

ing, and following in her wake we finally reached clear water and
arrived at our destination, the Norfolk navy-yard, at 7.50 a. m. on the

12th, with the Lookout in company. Both vessels were carefully ex-

amined on the 13th to ascertain the damage by ice. This vessel was
repaired by the naval constructor at an expense of $285. The Lookout
was repaired by our own mechanics without expense to the government.

The weather during the remainder of the month was unusually severe;

navigation became very difficult in the Potomac, and considerable ice

formed even in Norfolk.

We were actively employed, when the weather permitted, in painting

and refitting both vessels, the work being in progress at the close of

this report, December 31, 1880.

REMARKS BY ME. RICHARD RATHBUN ON THE SCIENTIFIC RESULTS
OF THE season's EXPLORATIONS.

The explorations carried on in Narragansett Bay, and to the eastward
and southward of Block Island, demonstrated the existence of a fauna
similar to that previously discovered by the Fish Commission, in and
about Vineyard Sound (1871 and 1875) and in Block Island Sound and
the neighboring regions (1874), the species differing more or less, how-
ever, according to the depth and character of the bottom on which they
lived. No new species of fish were found in these inshore dredgings, and
most of the invertebrates obtained were identical with already known



[37] CONSTRUCTION AND WORK OF FISH-HAWK. 3^

species. Sufficiently large collections of fish and invertebrates were

made to properly illustrate the fauna of the region.

The three trips of the Fish Hawk to the inner edge of the Gulf

Stream slope, on September 4 and 13 and October 2, resulted in the

discovery of a new and exceedingly rich marine fauna, quite excelling

anything hitherto encountered by the Fish Commission oft' ihe New
England coast. In fact, the region opened up by these off-shore dredg-

ings may be fairly regarded as the most interesting and prolific of any

yet explored upon our northern coasts, both as regards the number of

species found and the abundance of specimens. Several hundred spe-

cies of both fish and invertebrates were taken by means of the dredge

and beam trawl, the larger share being new additions to the fauna of

Southern New England, and a considerable proportion entirely new to

science. The bottom appeared to be nearly continuously covered with

life, as the dredge and trawl seldom came to the surface without a load

of interesting forms, demonstrating that the region was eminently well

fitted as a feeding ground for fish, of which several edible species were

taken by the Fish Hawk.
Attention was first called to this region in the winter of 1878-79, by

the discovery there of a new species of food-fish—the so-called tile fish

{Lopholatilus chamcpJeonticeps Goode and Bean)—by a Gloucester fishing

schooner, commanded by Captain Kirby. This fish, which is quite un-

like any other species occurring on the New England coast, ranges in

size very much like the cod, specimens having been taken weighing all

the way from 3 to 60 pounds. Its flesh is white and firm in texture, and

by many who have tried it is considered good eating. It can be salted

and dried like the cod.

The main object of the Fish Hawk, in visiting this section of the Gulf

Stream slope, was to ascertain the distribution and abundance of the

tile fish, and the character of its feeding grounds, which, as stated above,

were found to be very rich. A comparison of the various animals ob-

tained from there with those brought in by the Gloucester fishermen

from the great fishing banks off Nova Scotia and Newfoundland indi-

cates that a close resemblance exists between these two regions, and very

many of the species of animals are identical in both. As the tile fish

cannot be taken in the dredges and beam trawls commonly used in ex-

ploring the sea bottom, an ordinary cod trawl-line, with several hundred

hooks, baited with menhaden, was set for about an hour in 100 fathoms

of water, on one of the trips, and three fine specimens secured, together

with other species of bottom-feeding fish. Otherwise, the natural his-

tory investigations were conducted entirely by means of the dredge

and beam trawl.

The bottom in the region exj^lored, which, beyond the 75 to 100 fathom

line, forms quite a rapid slope, differs considerably in character in dif-

ferent localities. In some places it has a smooth surface, formed of fine

compact sand, with more or less mud and fragments of shells, and some-
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times with small stones. In others it consists of softer mud and sand,

or is covered with broken shells and great quantities of sponges, hy-

droids, and worm tubes. Both the sand and mud generally contain a

large percentage of calcareous foraminifera, some of which are of un-

usually large size. The mud in some places also yields innumerable

quantities of large sand-covered rhizopods, which vary greatly in form,

some being irregularly branched or rudely stellate, and others simply

rod-like, and measuring at times nearly an inch long.

An especial feature of several of the muddy localities was a large

round worm tube, resembling a goose-quill both in texture and consist-

ency. These tubes, which belong to a new species of the genus Hyali-

ncecia, often came up by the thousands, sometimes composing fully half

the contents of the trawl. They frequently measure over a foot in length

and are nearly straight, but somewhat larger at one end than at the

other. They live free upon the bottom, probably, as a rule, lying flat

upon the mud, the worms being able to drag them about. These tubes

afford attachment to many species of invertebrates, belonging to the

groups of hydroids, actinians, and sponges. Another common inhabit-

ant of the muddy bottoms, giving shelter to numerous species of worms,

actinians, and mollusks, was the beautiful gorgonian, or bush coral,

Acanella Normani^ previously known from the northern fishing banks.

A large cup coral of rather fragile texture, the Flahellum Goodei, oc-

curred abundantly on some of the muddy bottoms, and was taken in

large quantities, though generally in a fragmentary condition.

The mollusca were the most prolific of all the groups, as regards the

number of forms taken, 175 species having been secured on the three

trips. Of these, 115 species were new to the fauna of Southern New
England, and 48 species entirely undescribed. Among the mollusca

w^ere 8 species of cephalopods, including 3 genera new to the New Eng-
land coast. One of the species was a large and curious form of Octopus

{Alloposus mollis), with the arms joined together by a web. Many frag-

ments and several nearly perfect specimens of the paper nautilus {Ar-

gonauta argo) were obtained from the deeper hauls. Some of the species

of Octopus and squids were quite abundant.
The crustacean fauna of this region was very rich in the number of

species and individuals. The majority of the forms obtained belonged
to the decapoda or higher Crustacea, the species of schizopoda, cuma-
cea, and amphipoda being comparatively few in number. The echino-

derms were represented by a large number of species, many of which
w^ere new to the region and to science. Several of the species of star-

fishes and ophiurans, and a species of crinoid {Antedon Sarsii) frequently
occurred in such extreme abundance as to form a very conspicuous feat-

ure of the hauls. One new species of starfish, the Archaster Ameri-
camis, sometimes appeared by the thousands, and other new species, as
well as several species previously known only from occasional specimens
brought in from the fishing banks oft' Nova Scotia, were very common.
About 50 species of fish were taken in the beam trawl beyond the 100-
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fathom line, the larger proportion being new additions to the fauna of

Southern New England, and including at least 5 new genera and IS new
species. One interesting form was the pole flounder, common in the

deeper parts of Massachusetts Bay and the Gulf of Maine, and of which
both young and adult individuals were secured.

At each dredging station, collections were made with the towing net,

which is designed to scoop in the free-swimming forms, living at the sur-

face and at intermediate depths. It was used at the surface, at depths

of 5 and 10 fathoms, and near the bottom, for the latter purpose having

been attached to the dredge line a short distance above the dredge or

trawl. The animals obtained by this means were mostly jelly fishes,

pteropods, heteropods, salpse worms, larval crustaceans of the higher

orders, and copepods, the latter frequently occurring in countless num-
bers. They serve as food for the surface-swimming fish, such as the men-
haden and mackerel.

Many of the species found in this new faunal region are arctic, or be-

long to the colder waters of the Atlantic coast of Europe, or to the Med-
iterranean. Others again are more tropical, being related to southern

or West Indian forms. Some of the commoner forms of Crustacea and

echiuoderms are identical with species described from off the Florida

coast. The surface species belong mainly to the Gulf Stream fauna.

The mass of material taken on these three trips was very great, fill-

ing several hundred jars, and a greater number of small bottles and
homoeopathic vials, as well as many large tanks. The lirojDcr working

up of this material requires the expenditure of much time and labor, and
while several hundred species have already been recognized and de-

scribed, large quantities of the smaller and more obscureforms still await

elaboration.

The few dredgings madeNovember 16, off themouth ofChesapeakeBay,

in depths of 1^ to 300 fathoms, gave very interesting results, especially

in the greater depths, where nearly all the species secured were identical

with those from the more northern localities, the character of the bottom

being also the same. A large amount of material was obtained for a

single day's work. All the species have not yet been worked out, but the

identifications, so far as they have been made, indicate that the several

groups of invertebrates are represented by about the following number

of species : The mollusca by 48 species, including three sj^ecies of squids

and two of Octopm-, the echiuoderms by 19 species; the polyps by 6

species ; and the hydroids by two species. The singular tube-dwelling

worm of the north, Hyalincecia artifex, was also very abundant in this

region, as were other associated species of worms.

Synopsis ofthe steam log of the United States Fish Commission steamer Fish
HawlCjfor the year ending December 31, 1880.

Stroke of i)iston in feet 2J
Number of condensing cylinders 2

Diameter of condensing cylinders in inches 22
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Mean point of steam cut-off from commencement of stroke

of piston in inches 10. 89

Mean number of holes of '• throttle" valve open 2. 47

Mean vacuum in condenser, in inches of mercury. - 23. 51

Mean steam pressure in boilers, while engines were in oper-

ation 26.25

Mean temperature of engine-room 88. 8

Mean temperature on deck 58. 4

Mean temperature of injection water 60. 38

Mean temperature of discharge water 85. 52

Mean temperature of feed water 86. 7

Total time fires were lighted, in hours and minutes 2, 333. 45

Total time engines were in operation, in hours and min-

utes 437.04

Total time engines were in operation, in hours and minutes

while dredging 100. 15

Total number of revolutions, port engine 1, 772, 970

Total number of revolutions starboard engine 1, 394, 190

Mean number of revolutions per minute en route 84. 15

Mean piston speed, in feed, per minute 378. 68

Total number of knots run 2, 825

Mean number of knots run per hour , 6. 56

Mean number of knots per hour en route 9. 02

Tons of coal consumed for engineer department 239^''^o-

Tons of coal consumed while engines were in operation .

.

125iff§

Tons of coal consumed for galley ^¥hi^
Tons of refuse 51^||§
Mean number of pounds of coal consumed per hour while

engines were in operation 657. 95

Mean number of pounds consumed per square foot of

grate 14.

1

Total number of gallons of oil consumed 149. 75

Total number of pounds of tallow consumed 121

Total number of pounds of wiping stuff consumed 117. 75

Mean draught forward, in feet and inches T 1^"

Mean draught aft, in feet and inches 7' 4"

Number of screws 2

Kind of. True.

Mean pitch, in feet and inches 12' 3"

Diameter of screws, in feet and inches 6' 8"

Length of screws, in feet and inches, parallel to axis 20"

iSTumber of blades 4

Mean indicated horse-power 186. 7

Maximum indicated horsepower 222. 92

Mean number of pounds of coal per horse-power 3. 32

Maximum number of pounds of coal per horse-power.. 3.9
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Maximum number ofpounds of coal consumed per square

foot of grate 18

Maximum speed attained under steam alone, in knots per

hour 10. 52

dumber of hours maintained 9J
State of sea Smooth.

Maximum slip of screws in per cent 17. 08

Maximum number of revolutions per minute 105

Mean slip of screws in per cent 12.

1

TcMe of distances made xindcr steam hy the United States Fish Commission steamer Fish
Haivk, for the year 1880.

Date. Where bonnd. Distance.

18)50.

July 29
30
31

Sept.

Oct.

12
13

Nov. U
15
16
17
18
19
20
26
27
4
6

9

10
11
12

Dec.

From Wilmington, Del., to Newport, U. I.

do
do

Dutch Island Harbor to Newport, K. I . ..

Dredging trip
do

Adjusting compasses
Dredging trip

do
.do
.do
.do
.do
.do
.do
.do
-do
.do
.do
do
.do
do

Going to coal wharf
Picking up moorings of this vessel
Dredging trip ,

do
do
do
do

Newport, E. I., to Wood's Holl
Wood's Holl to Newport, R. I
Dredging trip

do
do

Going to coal wliarf
Trying port engine
Newport to New Haven
New Haven to Now York
New York to Wilmiugton, Del

do
Wilmington, Del., to Washington, D. C
Dredging tiip

do
On the way to Washington, D. C

do
do
do

Navy-yard to Seventh street wharf
Seventh street wharf to Navy-jard
Washington, D. C, to Saint Jerome Creek.
Saint Mary's River to Smith's Creek
Smith's Creek to Washington

do
Quantico to Norfolk, Ya

do

315

20
12
14
23
30
27
33
48
80
29
45
36
48
18
]4
97
13C
17

i
2
57
105
55
25
66
43
43
60
122
47

h

82
53
69.5
143.5
67
38
131
80
8

84
22
2
2

100
5

61
35
97
72

Total distance run

.

2,825
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Dredging and tratvUug record of the United States Fish Commis

SEASON

Date.
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sion steamer Fish Hawk, Lieut. Z. L. Tanner^ commanding.

OF 1880.

Temperature of wa-
ter, intermediate.
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Dredging and trawling record of the United States Fish Commission

SEASON

Date.
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steamer I'ish Hawlc, Lieut. Z. L. Tanner, commanding—Continued,

OF leSO.

Temperature of wa-
ter, intermediate.

65

66.5

66.5

9i

6

5i

5

4J
15i

13

13

22

lOi
6

11

3i
5
5

5J
27i
20J
21

8
14^

11^

14i
14i

12i
15J
20

14J
12i

2i

4i

6

3i

11

19

14

m
17J
17

Sand...
....do..

....do ..

....do..

Sand...

....do..

....do..

Gravel

.

Character of
bottom.

Sand...

Mud...

...do..

...do ..

Sand
Black mud

.

...do

Sand.

...do .

Shells.
Sand..
...do.

....do ..

Gravel.
....do..
....do..

Sand.
...do

.do

Gravel.
....do ..

Mud...
....do ..

Sand...

Shells.
Sand..

...do ..

...do ..

Sand...

...do..

Gravel.

Sand...

Shells.

Sand..

"Wind.

S.2....

S.SW.3.

S.SW.4.

S.SW.4

S.SW.4.
W.3...

W.3...

W.SW. 4

S. 3

S.3

N. NE. 6

E. 2

E. 2 . .

.

SE.l..

SE.1..

SE.l..

E.2.
SE.2
S. SE. 2 .

S. SE. 2 .

S. SE. 2 .

N. NE. 2
N.NE.2
E. XE. 2

Mud.
Sand.

E. 2
E. 2 ....

E. 2

NE. 8 ..

NE. 3 ..

E. 3 ....

SE. 3...
Var. 1..

B. 2....
SE. 2 I..

E. 1 ....

E. 1 ....

SE.l....

E.l

E. 2

SE.2....

SE.2....

S"W.2...

SW.2...
SW.2...

Drift.

SE.imUo....

W. STV. i mile

"W. by S. i mUe

SW. imUe..

W.imile
NW.imile...

NW. i mile .

.

NW.Jmile ..

S.SW.J

E.NE. J..

S. by E. i .

NE. 4 E. J
S-i

S.J

S.i

N. by E. 4-

N.i
S.SW.i ..

S. by E.J.

S. by E. J.

SW.J
s.i

N.4

W. SW. i

E. NE. J

N. NE. i
N.J
SW.J...

S. SW. J
S.lm....

S.Jm

S.Jm

S.Jmile ....

S.JmUe ....

S. SE. i mUo

SE.Jmilo...

E.J mile

W.J mile...

W. J mile

.

S. J mile .

.

What used.

Dredge.

Trawl; cracked ther-
mometer No. 42666.

Trawl.

Do.

Do.
Dredge.

Trawl.

Otter trawl.

Dredge.

Blake trawL

Dredge.

Do.

Do.
Do.

Do.

Chester rake dredge.

Do.
Do.
Do.

Trawl.

Do.
Dredge.

Do
Do.

Do.
Trawl.

Do.

Do.
Chester rake dredge.

Trawl.
Do.

Chester rake dredge.

Do.
Do.

Trawl.

Do.

Trawl.

Do.

Chester rako dredge.

Do.

Do.

Do.

Do.
Trawl.
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Dredging and trawling record of the United States Fish Commission

SEASON

Date.

1880.

Sept. 3

3
3

4

4

4
4
4
4
4
4

Thermometer
used.

Oct

Kov. 16

16
16
16
10
16

Dec. 9

9
9
9
9

Dec.

N. Z., 46400 surf.

;

40007 deep.
....do
....do

N.Z., 46400 surf.;

46401 deep.
....do

....do I

....do
1

....do
1

....do

...do

....do

N.Z., 46404 surf.

46400 deep.
....do
....do
....do
....do
....do
....do
....do
....do
...do
....do
....do
....do
... do

....do

....do

....do

....do

N. Z. 46403 surf.

;

I

46404 deep.
2 ....do

N. Z. 46403 surf.

MiL-Casel. deep
...do
...do
46405 surf. ; 46403

doet).

....do"
..do

....do

....do

....do
N. Z. 46405 surf.

;

46402 deep.
do

....do

....do

....do

....do

....d»

....do

....do

....do

....do

....do

....do

....do

....do

863
864

866

867
868
869
870
871
872

873

874
875
876
877
878
879
880
881
882
883
884
885
886

890

891

892

894
895
896

897
898
899
900
901
902

903
904
905
906
907
908
909
910
911
912
913
914
915
916

Locality.

Cuttybunk Light, N., 4 miles map;

Cuttyhunt Light, N. J E., SJ miles mag..
Gay Head Light, S. SW. 5 \V., 5j% miles
mag.

Lat. 40° 05' N., long. 70° 23' W
Lat. 40° 05' 18" >""., long. 70° 22' 18" W. . .

.

Lat. 40° 05' 42" N., long. 70° 22' 6"V
Lat. 40° 01' 42' N., long. 70° 22' 30" W...
Lat. 40° 02' 18" N., long. 70° 23' 06" W. ..

Lat. 40° 02' 36" N., long. 70° 22' 5S" W ..

Lat. 40° 02' 54" N., long. 70° 23' 40"W . ..

Lat. 40° 05' 39" N., long. 70° 23' 52" W . .

.

Lat. 40° 02' N., long. 70° 57' W
Lat. 40° N., long. 70° 57' W
Lat. 39° 57' N., long. 70° 57' 30" W
Lat. 39° 57' N., long. 70° 56' W
Lat. 39° 50' IST., long. 70° 54' 18" W
Lat. 39° 55' N., long. 70° .54' 1,5" W
Lat. 39° 49' 30" N., long. 70° 54' W
Lat. 39° 48' 30" N., long. 70° 54' W
Lat. 39° 46' 30" N., long. 70° 54' W
Halfway Rock, N. NE. ^ E., 2g miles mag
Halfway Kock, NE. by N., 2J miles mag
Hope Island, NE. A E., 20 yards mag
Gould Island, N. by E. J E., g mile mag .

.

South Light, Block Island, N. J E., 5^
miles mag.

South Light, Block Island, N. ^ W., 5^
miles mag.

South Light, Block Island, N. by E., 6

miles.
South Light, Block Island, W. i S., 5
miles mag.
South Light, Block Island, W. J S., 4i
mUos mag.
Lat. 39° 46' N., long. 71°10'W

Lat. 39° 40' N"., long. 71° 05' W

12.55 p.m.

1.40 p. m,
3.00 p.m.

5.40 a. m.

6.30 a. m

7.04 a.m. I

8.23 a. m.
9.27 a. m.

10.50 a. m.
11.40 a.m.
12.45 p.m.

5.36 a.m.

Flood.
Flood.

6.26 a.m.
7.51 a. m.
8.45 a. m.
9.40 a. m.
11.00 a.m.
1.20 p.m.
3.12 p.m.
5.00 p.m.

10.56 a.m.
11.35 a. m-
2.10 p.m.
3.15 p.m.
12.46 p.m.

1.30 p.m.!

j

2.00 p.m.

3.50 p. m.

4.15 p.m. I

6.00 a. m.i

Lat. 39° 52' 20" N., long. 70° 58' W jll.23 a. m

Lat. 39° 53' N., long. 70° 58' 30" W ....

Lat. 39° 56' 30" N., long. 70° 59' 45" W.
Lat. 37° 26' N., long. 74° 19' W
Lat. 37° 25" IST., long. 74° 18' W
Lat. 37° 24' N., long. 74° 17' "W"

Lat 37° 22' N., long. 74° 29' W
Lat 37° 19' N., long. 74° 41'W
Lat. 37° 10' N., long. 75° 08'W
Point Lookout, SE. by E., 3^ miles .

....do.

....do.

....do.

....do.

....do.

....do.

....do.

....do.

....do.

....do.

...do.

....do.

....do.

....do.

1.10 p.m.
3.17 p.m.
9.20 a. m.

10.10 a.m.
11.25 a.m.
1.55 p.m.
4.00 p.m.
7.15 p. m-
9.59n,. m.

10.05 a. m.
10.08 a»m.
10.15 a.m.
10.33 a. m.
10.40 a.m.
10.55 a. m.
11.07 a.m.
1L20 a. m.
11.44 a.m.
11.54 a. m.
11.08 p.m.
12.23 p.m.
12.38 p. m,
12.47 p.m
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8learner I ish Hawk, Lieut. Z. L, Tanner, commanding—Continued.

OF 1880.

Temperature ofwa-
ter, intermediate.
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LIST OF PLATES.

Platk



INDEX.

Page.

Acanella nonnanl 38

Actinians 38

After-deck 5

Agassiz, Professor 18

Ail-pumps 9

Alloposus mollis 38

Amphipoda 38

Anchors 5, 6, 14

Antedon sarsii 38

Appropriation bill 2

Archaster americanos 38

Argonaata argo 38

Artilicial flsh hatching, early methods of. . . 15

Artificial propagation of oysters 35

Azimuth 29

Baird, S. F 1,2

Bassnett's patent atmospheric lead 21

Bath-room 6

Beam-trawl 18,37,38

Bean, Tarleton H 37

Beaver Tail Light 28,30,42,44

Bedplate 8

Bilge-pump 10

Bishop's Eock 44

Black Point 44

Blake, Coast-Survey steamer 17

Blake dredge 18,19

Block Island 29,36,42,44,46

Boats 6, 7, 14

Boggs, "William B 1,2

BoUer 12,13

Books 14

Breadth of steamer Fish Hawk 2

Brenton's Reef Lightship 29, 42, 44

Bristol, K.I 6

Brown's Ledge 29

Bulkheads 2

Cabin 5

Capstan 5

Captain's room 5

Cephalopoda 38

Chain-lockers 2,3

Chains 6, 14

Charts 5,14

Chesapeake Bay 39

Chester rake dredge 18, 43, 45, 49

Christiana Creek 1

Chronometer 14

Circulating pomp 9

Coast and Geodetic Survey 14, 17, 26

Codfish 30,32

[49]

Page.

Commissioner 5,32,36

Compasses 4, 5, 6, 14, 33, 41

Compressors 3

Connecting rods 10

Construction and Repair, Borean of 14

Copeland, Chaiies "W 1

Copepoda 39

Coral 38

Cormorant Rock 44

Cradle sieve 19

Crank-shafts 10

Crinoidea 38

Cross-heads 10

Crustacea 38,39

Cumacea 38

Cuttyhunk Light 42,44,46

Cylinder heads 8

Cylinders 7

Decapoda 38

Deep-sea exploration 28, 39

Delaware 1

Density of sea-water, observations upon ... 26

Depth of steamer Fish Hawk 2

Distances made by Fish Hawk 41

Donkey-boiler room 4,5

Draftof the Fish Hawk 1

Dredge 32,37,43,45,47

Dredging and trawling record 42, 47

Dredging apparatus 16-20, 28, 30, 35

Dredging boom 5

Dredging trips 41

Dumplings 29,30,42

Dutch Island 28,41,42

Dyer's Island 44

Eccentrics and rods 10

Echinoderms 38,39

Edible species 37

Engine department 3

Engine-room 4, 5

Engines and machinery 7-14

Equipment and Recruiting, Bureau of 14

Exhaust connections 9

Fauna of Gulf stream 37,38,39

Fauna of Southern New England 37, 38, 39

Feed-pumps 9

Fisk Commission 18,19,34,35

Fish hatching machinery 14, 28

Fish Hawk, F. C. steamer 1, 20, 28, 37, 42, 47

Fishing banks 37,38

Flabellum goodei 38

Flags 14

51
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Pase.

Flounder 39

Fogs 31,32

Foraininifera 38

Force-pumps 3,

5

Forecastle 3, 5

Foreliatch 5

Forehold 3

Fort Adams 29

Fort Dumpling 42,44

Gay Head 30,46

Gibbs, Wolcott 27

Gloucester, Mass 37

Goat Isle Light 44

Goode, G.Brown 37

Gould Island 44

Gulf of Maine 39

Gulf stream, trips of Fisli Hawk to 37

Hake 31

Half-Way Eock 42,44,46

Harvard University 27

Hatching apparatus 14, 15, 16, 34

Hatching deck 4

HerreshoffManufactui-ing Company 6

Heteropoda 39

Hilgard, J. E 26

Hilgard's ocean salinometer 26

Hoisting engine 5, 11, 16

Hope Island 44

Hotwell 9

Hubbard, J. S 27,28

Hull 2

Hyalinoecia 38

Hyalinoecia artifex 39

Hydroida 38,39

Ice-houses 2

Jelly-fish 39

Journal of dredging trips 28-36

Kirby, Captain 37

Laboratory 6

Lady of the Lake, steamer 36

Lead and line 20, 22

Length of steamer Fish Hawk 2

Light-house Board 1

Line-shafts 10

Linen room 3

I'Og 39

Lookout, Fish Commission steamer 35, 36
Lopholatilus chamoeleonticeps 30, 31, 37
Lower cabin 3

McCurry 's Point 44
Machinery 5^ 7_14

Machinist's room 4
Mackerel 39
Main-deck 4

Massachusetts Bay 39

Menhaden 37, 39
Messenger 24

Microscope 6

Miller-Caaella deep-sea thermometer. .23, 24, 25, 46
MoUusca 38, 39

Narragansett Bay 29, 36
Nautical instruments 14

XautUiis 38

Navigation, Bureau of 14
Navy Department 2, 14

Page,

Navy-yard 22,33,35,38

NegrettiandZambra deep-sea thermometer 23, 24,

25, 30, 31, 42, 44, 46

New species » 37, 38

Newfoundland 37

New Haven, Conn 33,41

Newport, K.I 28,32,33,41

New York, N.Y 41

No Man's Land 30

Norfolk, Va 36,41

Nova Scotia 37,38

Octopus 38,39

Off-shore di edgings '. 37

Ophiurans 38

Ordnance, Bureau of 14

Otter trawl 18,43,45,47

Outfit 14

Oyster dredge 35, 47

Oysters - 35

Paint-locker 3

Pantry 3

Piano-forte wire used for sounding 22

Pillow-blocks 10,11

Pilot-house 5

Pistons 9

Point Judith 28,29,42

Pole flounder 39

Polyps 39

Poplar Point Light 42

Potomac Kiver 34, 35, 36

Preparation for dredging 18

Promenade deck 6

Prudence Light 44

Pteropods 39

Pusey and Jones company 1, 14, 34

Quantico, Va 36,41

Eathbun, Richard 36

Read, George H 2

Record of dredging and trawling operations . 42-47

Rhizopods 38

Riding-bitts 3

Rig 2,6

Roebling's (John A. ) Sons' Company 17

Royal Society 28

Safety-hooks 17

Sails 6

Saint Jerome Creek 34, 35, 41

Saint Mary's River 41

Sakonnet River 30

Salinometer 26, 27

Schizopoda 38

Scientific results of season's explorations ... 36

Screw-propellers 11

Sea-valves. 11

Shad 14,15

Shaft brackets 11

Shear of steamer Fish Hawk 2

Side valve stems 10

Sigsbee, Lieutenant-Commander 17, 18, 25, 26

Skate 31

Smith, James A 2

Smith's Creek 35,41

Suiithsouian Institution 35
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II.-A REPORT OF THE WORK OF THE UNITED STATES FISH
COMMISSIOiN STEAMER FISH HAWK, FOR THE YEAR ENDING
DECEMBER 31, 1881.

By Lieutenant Z. L. Tannek, U. S. N., Commanding.

At tbe close of my last report, December 31, 1880, the vessel was at

the Uuited States navy-yard, Norfolk, Va., where she remained until

February 26. The work of i)ainting and refitting was completed about

the middle of January, and a series of experiments with the hatching

machinery carried on during the montlis of January and February,

It was considered desirable to introduce air with the feed-water on

its entrance to the hatching cones for the purpose of economizing water,

and, in order to mix the two sufficiently to prevent violent ebullition by

the rapid ascent and explosion of large air bubbles at the surface, we
experimented with numerous forms of simple aerators, succeeding

finally, as far as practicable, without

first reducing the feed-water to a spray.

B^. 1 is a vertical sectional view of

the aerator (full size), a a is the outer

case into which & & is screwed; c, the

feed-pipe connection; d, the nozzle over

which the upper end of the flexible feed-

pipe is attached ; e e, air-holes.

Fig. 2 is an end view, b h is the noz-

zle to which the feed-i)ipe is attached

;

c, feed-pipe connection ; e e e c c e ce, air-

holes.

The feed-water entering at c and the

air at e e meet and find their way into

tlie bases of the hatcluug cones partially

mixed, that is, the feed-water is impreg-

nated with numerous small air-bubbles.

Experiments were instituted also with

a view of adapting the cones to cod-fish

hatching.

Sliad eggs, for which the hatching

apparatus on board this vessel was de-

signed, sink rapidly and require a con-

stant upward current to prevent n)atting or settling at the bottom in a,

solid mass. Cod-fish eggs, on the contrary, float upon the surface of

[1] 55
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sea-water, continued submersion resulting in the destruction of the

embryos from asphyxia.

It was necessary, therefore, to devise some means by which the requi-

site change of water could be effected without establishing a constant

current in either direction. Since the

specific gravity of cod eggs is very near

that of sea water, they take the direc-

tion of its slightest movement. Admit-
ting water at the bases of the cones as in

shad hatching would soon result in pack-

ing them around the perforated plates.

Were the order reversed, by introducing

water at the top and discharging at the

base the downward current would soon

send them all to the bottom. To sur-

mount these dififlculties, if possible, the

following series of experiments was in-

augurated :

A cylindrical tank was hung on gimbals, occupying the place of one

cone in a set of four. The long leg of a siphon was secured to the

bottom of the tank, the upper end reaching the maximum water level

required in the cones. The lower end of the short leg, which was five

inches long, reached the minimum water level. The goose necks at the

bases of the cones were so modified as to have two feed-pipe connectij^is;

the lower end of the main feed remained attached to the goose neck, as

usual; the upper end, instead of connecting with the distributing pipe,

was attached to the bottom of the siphon tank. The second or auxili-

ary feed-pipe was substituted for the main feed, being attached to the

cone by the second connection above mentioned.

Water being pumped into the distributing tanks filled the pipes and,

by opening the auxiliary feed valves, a current was admitted to the base

of the cones which in due time filled them to the maximum level desired,

when the siphon became submerged and commenced to act. The area

of its discharge being about three times that of the combined auxiliary

feeds, the water level in the cones steadilj' fell until it reached the

height of the short leg of the siphon, when, its action ceasing, it rose

again to its maximum level, producing a constant rise and fall of five

inches every fifteen minutes.

The short leg of the siphon was at first cut square, but we found its

action uncertain, as it was liable to suck air and water for an indefinite

time, instead of breaking promptly when the water level reached its

minimum. This defect was remedied by cutting the end of the short

leg at an angle of about 60°.

We succeeded in establishing a steady and reliable ebb and flow in

the cones by the use of this very simple and inexpensive device which,
working automatically, required no extra attention. For the purpose
of observation, we kept a set of cones in operation several days, closely
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watching the circulation and found that the surface water remained
practically unchanged, the circulation taking i)lace in the lower portion
of the cones.

To obviate this defect the auxiliary feed-pipes were removed from the
base of the cones and laid in the space outside of the perforated plates

in such a manner as to give the surface water a slightly circular motion,

and a feed-pipe was attached to the siphon tank, thus giving a feed at

both top and bottom.

We labored under the disadvantage of having no eggs with which to

experiment, but we knew their specific gravity and utilized such sub-

stitutes as small pieces of beeswax about the size of cod eggs, bread
dust, &c., which served at least to demonstrate what effect the various

movements would exert on minute floating bodies.

The experiment of admitting feed water at both ends of the cones re-

sulted in a complete change of water, but was not otherwise satisfactory,

as the circular motion imparted by the surface feed caused a movement
of the particles representing eggs towards the center, and, the bottom
feed being converted into a discharge while the sijihon was in operation,

a miniature whirlpool developed sufficient strength to draw the eggs to

the bottom and thence through the discharge pipe to the tank where
they were taken up by the siphon and carried to the general discharge.

Numerous experiments were tried with varying success until, finally,

the following arrangement was adopted as most nearly producing the
required movement

:

FiCr. 3.
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Fig. 3 represents the nest of three hatching cones and siphon tank;

o is the distributing tank; h, the general feed pipe; c, the general dis-

charge pipe ; d d d, cones ; e, siphon tank
; /, siphon ; g, feed pipe ; h h,

auxiliary feed-pipes; i, discharge pipe; .;, siphon discharge; k, goose

neck ; I, auxiliary feed connection ; m m, aerators ; w, feed valve.

The feed-pipe g remained attached to the siphon tank e, to be used

in case it was required. The auxiliary feed-pipes h h were again at-

tached to the bases of the cones, and aerators,- m m, attached to their

upper ends. The water being at low level and the feed turned on, a

series of air bubbles followed each other in rapid succession to the sur-

face, causing a general movement of the water, and periodical change

at the surface as well as in the lower part of the cones. There being

no surface feed during the action of the siphon/, and the auxiliary

feed h h taking the direction of the discharge *, the water then became

placid, the particles representing eggs spread over the surface, where

they remained until the siphon ceasing to operate ; air-impregnated feed-

water again entered the cones, renewing the upward current, causing

a general movement in which the surface of the eggs would be cleansed,

to a certain extent, of fungus growth and other minute foreign sub-

stances liable to adhere during the process of hatching.

While the above experiments were in progress preparations were

made for the reception of a quantity of impregnated eggs to be sent

from Wood's Holl with which to test our apparatus practically, but,

owing to the unusual severity of the weather, they failed to procure

them at that station.

Arrangements were then made with a fishing schooner to deliver the

entire proceeds of a trip at Hampton Eoads, and, to provide for the

live fish, we made two large cars, capable of receiving several hundred,

intending to anchor them in some convenient locality where pure salt-

water could be found.

The water at Norfolk, being impregnated with that from the Dismal

Swamp region, was not suitable for our purposes. We examined nu-

merous localities, finally selecting a sheltered spot inside the bar of

Hampton Creek, near the boat-houses belonging to Fortress Monroe.

The commanding officer of that post placed one of the above-men-

tioned boat-houses at our disposal, and expressed a desire to render us

any assistance in his power.

Captain Gillis, quartermaster, to whom the Commission is indebted

for many favors, assisted us materially in our search, giving us the

benefit of his local knowledge, also tendering his services whenever we
could make them available.

Our arrangements being complete, we awaited the arrival of the fish-

erman, but inclement weather prevented the fulfillment of his contract

until the season was too far advanced for our purposes.

The Fish Hawk left Norfolk on February 26 for Washington, arriv-

ing on the 28th, when preparations were made for the hatching season.
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As uiauy of the crew as could be spared were set to work on the

barges overhauling machinery, painting, &c.

Everything being in readiness, we left Washington on the 23d of

March and arrived at Norfolk the following day, bound for Avoca, Al-

bemarle Sound, where we were to commence the season's work of shad-

hatching. A few tons of coal and other stores were taken in during

the day. On the afternoon of the 25th we left the navy -yard, and
steaming to the lock gates made fast for the night. The following

morning the wind was strong from the northeast, giving more than an
average depth of water in the canal. We passed the locks soon after

daylight, and worked our way along about three miles, and finally

grounded on a shoal spot and remained till high-tide, then made an-

other mile. Starting again at high-tide in the morning, we reached

North Landing and moored to the wharf for the night.

At daylight on the morning of the 28th we left the wharf and reached

North West Eiver, when the vessel grounded again. The light-house

steamer Tulip came to our assistance, taking a tow-line ahead, and in

this manner we finally reached the vicinity of Bell Island, where the

vessel stuck fast and remained during the night. Her draught was 7

feet, and there being but 6 feet 6 inches in the channel, we found it

necessary to lighten her. Work was commenced at daylight on the

29th, and everything movable placed in lighters, sent for the puri)ose

by General O. E. Babcock, of the Light-House Department, and at 2.30

p. m., with the assistance of the Tulip, we passed the shoals and an-

chored in North River, where the stores, &c., were taken on board from

the lighters, which were towed to that place by the light-house tender

Bramble. We took on board a ton and a half of coal also, which was
kindly furnished by General Babcock.

At 5.30 a. m., March 30, got under way and steamed to Salmon Greek,

Avoca, Bertie County, North Carolina, and anchored near the steam-

boat landing.

I called at once upon Dr. Capehart, who informed me that no ripe

shad had been taken yet, owing to cold weather and low temperature of

the water.

Preparations for hatching were soon completed, and spawn-takers

attended every haul of the seine at the two fisheries owned by Dr.

Capehart, Sutton Beach, and Scotch Hall. The schooner E. G. Pickup
arrived on the morning of April 8 with 40 tons of coal which we had
contracted for in Norfolk.

Westerly winds prevailed from the 1st to the 8th, causing very low

water in the sound, which prevented our getting up the creek to Cape-

hart's wharf, where the vessel was to be stationed. Fresh easterly

winds sprung up on the morning of the latter date, however, and we
crossed the bar without much trouble, mooring in a snug berth about
40 yards below the wharf.
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As soon as the vessel was moored, the schooner was taken alongside

and the coal transferred dnring the 9th.

The first shad eggs were taken on the 12th, G6,000 being procured

from both fisheries. They were not in good condition, many beiug un-

ripe and the milt hard; but they were put into the cones, more to test

the apparatus than from any expectation of satisfactory results.

Eggs were taken on the 13th, 14th, and 15th ; total number, including

those of the 12th, 283,000. i^o ripe fish were found during the 16th,

17th, and 18th. A fair proportion of the eggs taken were impregnated,

and the development, although slow, was apparently normal, except the

eyes, which were very small, barely visible to the naked eye.

The embryos from eggs taken on the 12th died on the 19th, either

before or immediately after leaving the shell. The temperature of the

water ranged between 50° and 58°, much too low for successful hatch-

ing. Eggs were taken again on the 19th and every day after that until

the 30th. Those taken from the 13th to the 15th died on the 22d and

23d under similar conditions to those of the 12th. The range of tem-

perature was from 50^ to 61°.

From the 23d to the 30th, the water varied from 57° to 71^ in the

hatching cones; and although the frequent changes operated against us,

a fair proportion of eggs were hatched. Five hundred thousand her-

ring eggs were taken on the 25th, of which about 200,000 hatched on

the 30th and were deposited in the sound. Great quantities of the lat-

ter fish were taken at the fisheries, but no ripe females were found ex-

cept those mentioned above.

Our work ceased at Avoca on the 30th of April, and preparations

were made for immediate departure. The eggs on board were trans-

ferred to the Xorth Carolina Commission, the young fish deposited in

the sound, boats taken on board, and ship unmoored ready for an early

start.

The results of tlie season's work at Avoca are briefly as follows

:

Shad eggs taken 5, 727, 000

Herring eggs taken 500, 000

Total eggs taken 6, 227, 000

Shad hatched 1,328, 000

Herring hatched 200, 000

Total 1, 528, 000

Shad eggs transferred to North Carolina Commission, 3,029,500.

The sbad eggs were procured from 196 females, 189 males being used
for impregnation. The average number of eggs from each female was
30,300.

The arrangement of pipes and valves is such that water can be pumped
back into the distributing tanks from the waste-pipe using it over and
over as often as desired. In order to ascertain the practicability of
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transporting eggs and young fish under tbe above conditions, we re-

tained half a million eggs and commenced the experiment at 6 j). m.,

April 30. The temi)erature rose to 68° during the night and to 71° at

10 a. m., May 1, the water smelling badly and a large portion of the

eggs dying. The cones were thoroughly cleaned, dead eggs removed,

and the experiment continued.

At 5 p. m. but few survived, and 330,000 dead ones were thrown over-

board. The remainder were found dead and thrown overboard at day-

light the following morning.

At 5 a. m. on May 1 we got under way and steamed down Albemarle
Sound, through Croatan Sound, Roanoke Marshes, and down Pamlico

Sound, to Hatteras Inlet, where, at 7.20 p. m., we anchored for the night.

At 4.45 a. m. on May 2 got under way, with a pilot on board, and pro-

ceeded to sea by way of Hatteras Inlet. The swell on the bar was so

heavy that the pilot refused to take the vessel out, whereupon he was
discharged and the ship proceeded to sea without one. At 8 a. m.

passed Hatteras Light, Bodie's Island Light at meridian, and at .3.50 j).

m. Currituck. At 8.10 p. m. passed Gape Henry, and at 11.35 Wolf
Trap. At midnight a thick fog and mist prevailed. At 10.10 p. m. on

May 3 we anchored in Annapolis Roads. At 4.45 a. m. on May 4 got un-

der way, and at 10.10 a. m. arrived at Havre de Grace. At 11.40 made
fast to the coal wharf, and the crew were employed during the remain-

der of the day in coaling ship. At 10 a. m. on the 5th instant, having

finished coaling, we proceeded to our station off Bull Mountain, mouth
of North East River, where we anchored in 15 feet of water.

The fisheries along the shore were visited, and preparations made for

hatching work. During the evening 182,000 shad eggs were taken. On
May G the wind was light and variable, and the weather rainy during

the night, clearing after daylight. Four hundred and sixty-two thousand

shad eggs were taken during the day. On May 7 every haul of the seines

at the various fishing shores was attended and gill boats visited during

the evening, but no eggs were taken. No ripe fish were found in the

seines, and those taken by gillers were penetrated and stripped by eels.

On the 8th 506,000 eggs were taken, and on the 9th 1,660,000.

No payment had been made thus far for the privilege of taking eggs.

On the 9th instant a fisherman called on behalf of the gillers, and stated

that, at an informal meeting, they had decided to furnish the Commis-
sion with eggs, whether paid for it or not, but, as they were put to

some inconvenience and extra labor thereby, they requested him to see

if I could not procure them the usual compensation of twenty-live cents

for each spawning fish.

Tickets having been received from the Commission, they were issued

from the 10th instant.

On the 10th the breeze was moderate to brisk from the southward

and westward, making quite a heavy swell in the channel; 341,000 eggs

were procured during the day. On the 11th 913,000 were taken, and
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on the 12tli 979,000; 664,000 young fish were deposited in the river near

the ship on the latter date. On the 13th 205,000 eggs were taken and

1,660,000 young fish deposited in the North East Eiver and at the mouth

of the Susquehanna.

On the 14th 348,000 eggs were taken and 830,000 youug fish de-

posited in the river near the ship. During the evening of the 15th there

was a fresh breeze from the southward and westward. A large num-

ber of eggs were procured, but owing to the heavy swell many were

spilled out of the pans and pails in the boats, leaving 357,000 as the

result of the evening's work ; 598,000 youug fish were deposited near

the ship. On the 16th 357,000 eggs were received and 979,000 young

fish deposited near the vessel. On the 17th 424,000 eggs were taken,

and on the 18th, 257,000. On the latter date 498,000 young fish were

deposited. The weather was overcast and cloudy, raiuing during the

afternoon and evening, the wind blowing fresh from northeast, chang-

ing to west during the evening. The water was rough, making it difii-

cult to attend the gill-boats. At 3.30 p. m. the Herreshoii' stean^

lauuch. No. 62, borrowed from the Navy, arrived from Brooklyn io

charge of Mr. Robert West.

On the 19th the weather was overcast and rainy ; moderate breeze

from southeast ; 423,000 eggs were received, and 1,660,000 young shad
deposited near the ship. On the 20th the weather was overcast and
rainy, partially clearing during the day; moderate breeze from east-

southeast to northeast. Large numbers of fish were taken at the

beaches, but most of them were unripe and were recognized as " the

May run" ; 781,000 eggs were taken during the day. On the 21st the

weather was cloudy, latter part rainy, with thunder and lightning,

light variable breezes ; 1,792,000 eggs were taken during the day. The
seines in this vicinity have all cut out except two.

The following seine fisheries are located in North East River, and
have been visited by our spawn-takers during the season, viz :

Carpenter's Point, west side, P. K. Barnes.

Carrot Cove, east side, Russell & Sempers.

Bull Mountain, east side, J. C. Caruthers.

Gridiron Beach, east side, W. J. Wilson.

Gilder's Hole, east side, J. Fletcher Wilson.

Beaver Dam, James Roney.

The two last were not regularly visited.

On the 22d of May 291,000 eggs were taken. Large numbers of

people visited the ship, many of whom had traveled long distances for the

purpose. On the 23d 650,000 eggs were taken and 325,000 young fish

deposited in the river near the ship. A considerable number of youug
fry, hatched on the 11th from eggs taken on the 7th, were retained in a

cone for the purpose of ascertaining how long they could be kept alive

after absorption of the yolk bag, which disappeared from the naked
eye on the 15th instant. On the 16th the fish which had hitherto re-
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mained on the surface went down from four to six iucbes or more
where they appeared to be feeding upon the minute particles collected

on the surface of the cone. On the 23d they were still thriving, but
few dead ones having been seen. It was an undoubted tact that they
were feeding and developing normally. On the 24th 463,000 eggs were
received and 313,000 young fish deposited in the river near the ship.

On the 25th 781,000 eggs were taken and 275,000 young fish deposited.

The young shad before mentioned, fourteen days old, were doing well,

no dead lish being noticed. The last seine in this region cut out on this

date. On the 20th 1,062,000 eggs were taken and 406,000 young fish

deposited. One of the young shad, fifteen days old, was examined
under a microscope to-day. Minute Crustacea were found in its stomach.
On the 27th 625,000 eggs were taken and 1,250,000 young fish de-

posited near the ship. A ripe rock, the first of the season, was taken
to-day, but no milt could be procured to impregnate the eggs. On the
28th 675,000 shad eggs were taken and 500,000 young shad deposited.

Mr. Capehart and his son, Dr. E. W. Capehart, owners of two great

fisheries in Albemarle Sound, visited the ship and inspected the hatch-
ing operations.

On the 29th 369,000 shad eggs were received. The small number of

eggs taken may be attributed to the lateness of the tide. Shad are

taken in gill-nets at or near slack-water in this locality, and when this

occurs at sundown or an hour or two later many fish are taken in the
act of spawning. It should not be inferred from this that all spawning
takes place at that time, but it is an undoubted fact that we take a
large proportion of our eggs between the hours mentioned.

On the 30th 50,000 eggs were taken and 375,000 young fish deposited

near the ship, and at 3 p. m.. May 31, we got under way and delivered

a shipment of 1,250,000 young fry at Havre de Grace. We then steamed
down the channel and anchored near Locust Point, Spesutie Island. A
furious squall of wind and rain with thunder and lightning swept down
the river from 7 to 11 p. m., two inches of rain fiilling in the mean time.

The gill-boats along the west shore were visited and 106,000 eggs
procured ; 625,000 young fry were deposited in North East Ki ver. There
was a slight freshet in the river on June 1st, which made the water very

muddy; 187,000 eggs were taken and 500,000 young fish transferred to

Battery Station for shipment; 38,000 eggs were taken on the 2d, 312,500

young fish transferred to Battery Station, and 625,500 deposited near

the ship.

The young fish of May 11, twenty-two days old, remaining in the cone,

were sent to Washington. They were well developed and in fine con-

dition.

On the 3d of June 50,000 eggs were taken and 125,000 fry transferred

to Battery Station.

The estimate of eggs taken during the season has been on the basis

of 25,000 to the dipper of 7^ giUs. By actual count, four fluid ounces (one
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gill) of impregnated shad eggs were found to contain 3,600, that is, 900

per fluid ounce or 26,100 i^er dipper. A deduction of 1,100 was made for

water, &c. The above measurements weremade with an ordinary apothe-

cary's graduate, used in the medical department.

All necessary preparations having been made for leaving the Susque-

hanna, we transferred 300,000 shad eggs to Battery Station, and directed

the Herreshoff launch. No. 02, to report to the officer in command for

temporary duty.

At 9.25 a. m., June 5, we left the river for Baltimore, arriving at 2.55

p. m. On the following morning the vessel was hauled out on W. Skin-

ner & Son's marine railway, her bottom examined, copper cleaned

and repaired, propellers painted, and outboard connections examined.

The work was completed during the day, and on the following morning

the vessel was put into the water, and at 10.35 a. m. left for Washing-

ton, where we arrived at 1.40 p. m. on the 8th.

On the 10th coaled ship, and on the 13th received a special outfit

designed for hatching Spanish mackerel. As this work was to be car-

ried on in salt water, all metallic surfaces were nickel plated in order to

reduce galvanic action to the minimum. At 4.15 a. m., June 14, we
left the navy-yard and steamed down the Potomac, arriving off Saint

Jerome's Creek at 3.30 p. m., where we were directed to examine the

channel improvements and report what progress had been made. Having
made the required examination, we steamed off-shore two or three miles

and swung ship, with port helm, under steam, observing azimuths on

each point for compass error. When the circle was completed with the

port helm, we ran into Cornfield Harbor and anchored for the night.

Launch Ko. 62 arrived from Havre de Grace at 6 a. m. on the 15th

and reported for duty. At 6.15 a. m. we got under way, swung ship

with starboard helm and, as soon as the observations for compass error

were finished, started for Cherrystone Inlet, the launch in company,
arriving at 2.30 p. m.

The pound nets were visited the following morning, but no ripe fish

were found, and the fishermen reported that they had seen none during
the season.

We met with better success, however, on the 17th, when 700,000

Spanish mackerel eggs were taken and placed in hatching cones with
siphon attachment. A small number were placed in a marbleized pan,

the water being changed every three hours. About 30 per cent, of the

eggs hatched in from thirty to forty hours after impregnation, the tem-

perature of the water ranging from 76° to 80o F. The fry were not in

good condition and were all dead within a few hours.

No eggs were procured on the 18th and 19th. On the 20th, however,
we succeeded in getting 240,000, a portion of which were placed in an
ordinary hatching cone and treated as shad eggs, the remainder being
distributed among the various forms of cylinders. They commenced
hatching twenty-four hours after impregnation, but the fry were not
strong and many of them died.
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We deposited 120,000 fry in Cherrystone Inlet on the 22d and on the

23d procured 300,000 eggs, which were placed in the various hatching

apparatus on board. The temperature fell suddenly nearly ten degrees,

which retarded the development, the first young fry appearing thirty-

nine hours after impregnation. About 60 per cent, of the eggs hatched

and the fry were in much better condition than any of the previous lots.

Three hundred thousand eggs were procured on the 25th and placed

in cones and cylinders. About 75 per cent, hatched, but those in the

cones soon died.

We were unable to account for the loss of fry hatched in cones and

the survival of those in the cylinders, unless we attributed it to galvanic

action. The cones above mentioned were copper, nickel plated, and

after a few hours' service in salt water the entire submerged surface

was covered with a dark deposit which we thought was sulphate of

nickel, to which was attributed the great mortality among the fry hatched

in the cones.

Among the cylinders used was one of block-tin, in which the largest

proportion of eggs were hatched, and the fry seemed to be in better con-

dition. In this vessel we had a light whitish deposit which we called

sulphate of antimony, but it did not seem to have an injurious effect on

the eggs or fry.

One hundred thousand young fish were deposited on the 26th, 50,000

on the 27th, and 100,000 transferred to the Lookout on the 28th for ex-

perimental purposes.

Mr. Marshall McDonald, of the United States Fish Commission,

arrived on the latter date to continue the experimental work, the Fish

Hawk being required for other service. Such articles as he required

were landed, launch No. 62 turned over to him, and at meridian on the

29th we left for Washington. We had at this time about 5,000 young

fish which I had placed in a glass aquarium soon after they were hatched,

where they had remained ninety-six hours without change of water. Very

few died in the meanwhile, and those that were alive were strong and

vigorous. There were about ten thousand in a hatching cylinder, and

they were placed in a glass jar for transportation. They were in good

condition until about 3 p. m., when we encountered a furious squall in

Chesapeake Bay, with very heavy thunder and incessant lightning.

From that time they showed signs of distress, and before morning were

nearly all dead.

We anchored for the night at Lower Cedar Point, and arrived at the

Washington navy-yard at 9.50 a. m., June 30. Active preparations were

made for the summer's cruise ; hatching apparatus was landed and the

dredging outfit taken on board.

The last of the young fish in the aquarium died on the Ist of July,

having been one hundred and forty-four hours without change of water.

At 2.10 p. m., July 7, we left the navy-yard for Wood's Holl, Mass.,

passing Cape Henry at 8.40 a. m. on the following day. A fresh north

-

S. Mis. 110 5
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erly wind was encountered, and on the 9th a moderate northeast gale

with mist, rain, and thick fog at times, the weather clearing during tlie

latter part. We passed Moutauk at 1.15 a. m. and arrived at Wood's
Holl at 8.10 p. m. on the 10th. On the morning of the 11th we went to

Bristol, where we left the steam cutter for repairs, returning on the fol-

lowing day.

At 7.28 p. m., July 15, we left Wood's Holl, with the naturalists on

board, for an offshore trip. Speed was reduced between Gay Head
and Xo Man's Land to allow surface towing.

At 4,10 a. m. on the 16th we cast the trawl in 44 fathoms, latitude 40°

2l" north, longitude 70° 42' west. Ten casts were made during the day

between the above position and latitude 39° 55' north, longitude 70° 47'

west, in from 44 to 229 fathoms. There was some delay in preparing

for the first ca^t, but with that exception everything worked smoothly

and the results of the day's work were very satisfactory. We started

for port at 6.30 p. m., arriving at 6.15 the following morning.

The naturalists were employed in the laboratory during the 18th and
and 19th preserving specimens, and on the 20th we made eight hauls of

the dredge and trawl in the sound between Gay Head and Vineyard

Haven.

The naturalists were engaged in the laboratory until the 23d and un-

favorable weather detained us in port till the 29th, when we went to

New Bedford for coal, returning the following day. We were again

detained by unfavorable weather till 5.40 p. m. on the 3d of August,

when we left for another off-shore trip. There was a thick fog during

the night, but it cleared towards morning, and at 8.14 we cast the trawl

in 782 fathoms, latitude 39° 45' north, longitude 69° 44' 45" west. The
trawl came up foul and several fathoms of the dredge-rope Avere badly

kinked. Seven hauls were made during the day in from 782 to 95

fathoms, between the above position and latitude 40° 01' north, longi-

tude 69° 56' west. We started for port at 8.30 p. m., and arrived at

8.3i> a. m. the following morning.

The naturalists were emi^loyed in the laboratory on the 0th and 7th.

At 5 p. m. on the 8th we left for an off-shore trip. A dense fog pre-

vailed during the night, with moderate breezes from northwest to

southwest, the weather clearing towards morning.

At 6.15 a. m. we set the trawl-line for tile-tish in 138 fathoms, latitude

4(P 01' north, longitude 71° 12' 30" west.

A ship's boat was reported adrift about 9.30 a. m., which proved to

be the wreck of a mackerel seine boat having on one quarter the name
G. M. Hopkins, and on the other, Hingham, Mass.
At 11.30 a. m. picked up our boat and found that they had taken 157

pounds of tile-fish, the largest specimen weighing 29 pounds; several

whiting, and large numbers of hake, skate, &c., were taken. Six hauls

of the trawl and dredge were made during the day in from 138 to 319

fathoms between the position given above and latitude 39° 53' 30" north,
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and longitude 71° 13' 30" west. We started for port at 5.30 p. ra., ar-

riving at 6.10 a. m. the following- morning. There was a fresh breeze

during the night, with a moderate beam sea, which caused the vessel to

roll heavily at times.

The naturalists were employed in the laboratory during the 11th and

12th. One cast of the trawl was taken in Buzzard's Bay on the 13th.

We were detained in port by unfavorable weather until 4 p. m. on the

22d, when we left for an off-shore trip. At 4.15 a. m. the following

morning, we set a trawl-line with 900 hooks in 100 fathoms, latitude

40° 03' north, longitude 70° 31' west, and took 540 pounds of tile-fish,

the largest weighing 32 pounds. Large numbers of skate, hake, and

whiting were taken al^o. ]\[any interesting specimens were taken

during the day by fine towing nets, so attached to each end of the

trawl-beam as to act from the time it was lowered from the ship's side

till it lefc the water. So far as I know, this ingenious contrivance was

never used before and the results were most satisfactory

Six casts of the trawl and dredge were made in from 71 to 724 fathoms

between the position given above and latitude 39° 52' 30" north, longi-

tude 70° 17' 30" west. It is doubtful whether the trawl reached the

bottom in the latter det)th, but several interesting specimens were found

in the net, probably caught on the way down or up. We started for

port at G.50 p. m. and arrived at 7.25 the following morning.

The naturalists were engaged in the laboratory on the 25th, and on

the 26th we made a re-examination of various localities in Buzzard's

Bay.

We were detained in port by unfavorable weather until the 29th,

when, the weather clearing, we left for the fishing banks off Chatham.

Finding a thick fog hanging over the shoals, we anchored at Hyannis

for the night. The weather clearing, we got under way at 4.25 a. m.,

and at 7.50 cast the trawl in 10 fathoms, Chatham Lights bearing

northwest ^ west, distant 5 miles. Twenty-one casts of the trawl and

dredge were made during the day, and at 4.30 p. m. we started for i)ort,

arriving at 10.55 \). m.

On the following day, August 31, we went to ISTew Bedford for coal,

returning September 2. We were detained by gales and fog until the

7th. A peculiar atmospheric condition worthy of note was observed

on the 6th instant. The weather was overcast, with a brisk breeze from

southwest, moderating during the morning, when a thick fog set in, last-

ing until afternoon when it rose, and, combined with smoke, darkened

the atmosi)here to almost a twilight. The light was peculiarly yellow,

and gave to the foliage an intensified color; ordinary oil lamj^s had

the color and general appearance of electric lights. The sky remained

overcast alter dark, but became clearer and objects resumed their

natural colors.

At 8.45 a. m., September 7, we left port, and at 12.50 p. ra. cast the

trawl in 26 fathoms, latitude 41° north, longitude 70° 49' west. Nine
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casts of the trawl and rake dredge were taken in from 26 to 39 fathoms

between the above position and latitude 40° 28' north, longitude 7(P

44' west. The last haul was made at 8.20 p. m., completing a line from

No Man's Land to our off-shore working ground.

At 4.50 a. m. the following morning we cast the trawl in 308 fathoms,

latitude 39° 40' north, longitude 71° 30' west. Eight hauls of the

rake dredge and trawl were made between the above position and

latitude 39° 50' 30" north, longitude 71° 23' west, in from 308 to 182

fathoms, "We started for port at 3.30 p. m. and arrived at 3.30 a. m. on

the 9th, where we were detained till the 13th by the report of a storm

mo\;'ing along the coast from the southward.

At 4.30 p. m., on the latter date, we left for an off-shore tiip. At
7.32 the following morning the trawl was cast in 93 fathoms, latitude

40° 00' north, longitude 69° 19' west. Ten hauls were made betweeo

the above position and latitude 39° 58' north, longitude 09° 30' west,

in from 93 to 458 fathoms.

We started for the port at 8.30 p. m., and at 7.20 a. m. the following

day cast the trawl in 16 fathoms between No Man's Land and Gay
Head. It fouled on a rock, the sudden strain unshipping the heel of

the dredging boom; it was soon replaced, however, and the trawl re-

covered without further damage. At 10 a. m. we anchored in Wood's

Holl harbor.

We were detained in port by unfavorable weather till 4 p. m. on the

20th, when we left for an off-shore trip. Passed No Man's Land at 6.45.

Between 8 and 9 o'clock passed through large schools of fish, probably

menhaden.

At 6 a. m., the following day, we set a trawl line in 113 fathoms, lati-

tude 39° 58' north, longitude 70° 00' west. No tile-fish were taken,

and but few of the baits were disturbed. This was the first time we
had failed to take more or less of this fish when we made the attempt.

Three casts of the dredge and trawl were taken, when the increasing

wind and sea made it impracticable to carry on work, and at 11.30 a. m.

we started for port, arriving at 11.50 i). m.

Two casts of the trawl were made in Vineyard Sound on the 22d.

The colors were set at half mast on the 26th, and the day observed

in memory of the late President James A. Garfield. We were detained

in port by unfavorable weather till 4.10 p. m.on the 30th, when we went

to New Bedford for coal, returning at 5.50 p. m. on the 2d of October.

The specimens taken during the season, and material belonging to

the United States Fish Commission, were taken on board during the 3d

and preparations completed for leaving the station, the work of deep-

sea exploration at this station being finished for the season.

At 2.05 p. m., October 4, we left Wood's Holl and steamed to New
Bedford to take on board a whale-boat and equipments, which had

been presented to the National Museum by J. H. Bartlett & Sons. The

boat was received on the evening of the 5th, and at 5.50 the following

morning we left for Bristol, R. L, arriving at 11.20, when the steam cutter
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was sent oii shore for slight repairs. At 5.30 a. m. the following day
we left for I^ew Raven, arriving at 5.10 p. m. The specimens con-

signed to Prof. A. E. Verrill were landed at daylight the following

saaorning, and at 9.15 a. m. we left for Washington. At 3.45 p. m.
made fast to Bayles' wharf, at Throgg's Neck, for the night, as the

weather was somewhat threatening.

At 2 p. m., October 9, we -cast off and proceeded to sea. At 7.17 the

following morning we cast the trawl in 130 fathoms, latitude 38° 39'

iK)rth, longitude 73° 11' West. Seven hauls were made during the day
between the above position and latitude 38° 28' north, longitude 73°

22' west, in from 130 to 435 fathoms. At 5.30 p. m. st?arted for the capes

of the Chesapeake. The weather was pleasant during the day, with

moderate winds, but at 8 p. m. a northerly gale rose suddenly, making
it necessary to heave the vessel to until 5 o'clock the following morn-
ing, when wind and sea moderating we resumed our course, passing

Cape Henry at 6 p. m., and arriving at the navy-yard, Washington, at

11.20 a. m., October 12. The specimens were landed and sent to the

National Museum the following day.

The vessel having been placed at the disposal of the Hon. Eobert T.

Lincoln, Secretary of War, during the celebration at Yorktown, pre-

parations were made for departure, and at 12.25 p. m. on the 17th we
left for the latter place with the Secretary and party on board, arriv-

ing at 10.15 a. m. on the 18th.

The ceremonies attending the laying of the corner-stone of the monu-
ment ended on the afternoon of the 20th, and at 5.30 p. m. we left for

Washington, arriving at 1 p. m. the following day, having visited Mount
Vernon on the way.

We coaled ship during the 24th and 25th, returning to the navy-yard

on the latter date, where we remained until the close of the year. The
<crew were employed during this time in giving the vessel a thorough

overhauling preparatory to next season's work.

On the 29th of November we transferred our Herreshoff steam cutter

and First-class Fireman William H. Lynch to the United States steam-

ship Despatch for surveying duty in the West Indies, receiving from that

vessel a cutter of the same description which was at the time unservice-

able. The transfer was made at the request of the Navy Department.

Reports received from officers of the Despatch show that it performer?

excellent service, being at times the only steam cutter in working order.

The boat received from that vessel was refitted by our crew, and at tte

close of this report was in good condition.

List of officers attached to the vessel durhig the year.—Lieut. Z. L. Tanner,

U. S. N., commanding; mate, J. A. Smith, U. S.N.; mate, Samuel Gee,

U. S. N., June 1 to December 30, inclusive; mate, C. H. Cleaveland, U.

S, N., from December 31 ;
passed-assistant paymaster, G. H. Eead, U.

S. N. ; assistant engineer, W. B. Boggs, U. S. N. ; apothecary, first-class,

J. A. Kite, from March 21; paymaster's yeoman, first-class, H. E. Mink-

ler; machinist, F. J. Barry; machinist, John Maxwell.
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Dredging and trawling record of the United States Fish

Date.

1881.

Jnly 16

16

16

16

16

16

16

16

16

16

20

20

20

20

20

20

20

20

Aug. 4

4

4

4

4

4

4

9

9

9

9

9

9

13

23

23

23

Tuermometer
used.

N. Z. 46402, sur.

face; N. Z.

46403, deep.
....do

....do

....do

N. Z. 46402. sur
face ; N. Z
42663, deep.
do

....do

....do

....do

....do

....do

...do

...do

...do

....do

....do

....do

....do

....do

....do

....do

....do

....do

....do

....do

....do

....do

...do

....do

....do

... .do

....do

....do

....do

....do

Localitv-

Lat. 40° 22' N"., long.
70° 42' W.

Lat. 40° 22' 24" N.,
long. 70° 12' W.

Lat. 40» 16' 18" N.,
long. 70° 41' W.

Lat. 40° 13' N., long.
70° 41' 54" W.

Lat. 40° 07' 48" N.,
long. 70° 43' 54" W.

Lat. 40° 03' 48" IST.,

Ions. 70° 45' 54" W.
Lat. 40° 01' 24" N.,

long. 70° 46' W.
Lai. 30° 57' 30" IST.,

long. 70° 46' W.
Lat. 39° .55' N., long.

70° 47' W.
Lat. 30° 56' N., long.
70° 46' W.
Gay Head light, W. bv
S.|S., 2Jmlle8.

Gay Head light, W. I
S.,2J miles.

Gay Head light, S. by
W., 41 miles.

Gay Head light, S. by
W., 4J miles mas.

Gay Head light., SW.
by S. J S., 5J miles
mag.

Nobska light, NE. by
E. |E..2Jmile8mag.

West Chop light, S. J
E., I miles mag.

K'ob8lialight,W:aS.,
IJ miles mag.

Lat. 39° 4.5' N., long.
69°44'45"W.bychr.

Lat. 39° 46' 30" N.,
long. 69° 47' W.

Lat. 39° 49' 25" N.,
long. 69° 49' W.

Lat. 39° 51' N., long,
69° 49' 15" W.
Lat. 39° 53" N., long.

69° 50' 30" W.
Lat. 39° 54' N., long.

69° 51' 30" W.
Lat. 40° 01' iSr., long.

69° 50' W.
Lat. 400° 1' N., long.

71° 12' 30" W.
Lat 40° N., long. 71°

14' 30" \V.
Lat. 40° 01' N.. long.

71° 14' 30" W.
Lat. 39° 58' N., long.

71° 13' "W.
Lat. 39° 55' 30" N.,

long. 71° 14'W.
Lat. 39° 53' 30" X.,

long. 71°] 3' 30" W.
Penikese Lsland E.,

2 miles.
Lat. 40° 03' N., long.

70° 31' W.
Lat. 40° 07' N., long.

70° 32' W.
Lat. 39° 57' N., long.
70° 31' 30" W.

Hour.

4. 10 a. m.

5.33 a. m.

7.00 a. m.

8.20 a. m.

9. 40 a. m

10. 57 a. m

.

12.27 p.m.

1. 52 p. m.

3. 35 p. m.

5. 24 p. m

.

10. 47 a. m.

11.30 a. m.

12.35 p.m.

1.10 p.m.

1.42 p.m.

Temperature of air

Tide.

»n t »-< i ,-t

49

Ebb ..

Low
water.
Low
water.
Low
water.
Flood.

2. 43 p.
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and water.

Character of
bottom.

Wind.

Miles.

44 Gn. mud i SE. 1 ...

42
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Dredging and trawling record of the United States Fish

Date.
Thermometer

used.
Locality.

1881.

Aug. 23 X. Z.-46402, sur-
face: N. Z.
42663, deep.

. . . xlo

...do
j

N. Z. 46402, sur-
face; N. Z.
46405, deep.

...do

.do

ii.>

do

do

do

.do

952

953

054

955

956

957

958

959

960

961

062

963

do
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CommUi»ion steamer Fish Hawk, season 0/I88I—Continued.

77

and water.

ChiiRicter of
bottom.

Wind. Dredge or
trawl.

Specific gravity.

.40 ,S96 i
Yel. mud and

I I

sand.

.39*724
i

Mud.

j39j651
I

Sand and mnd
I M

68
t

7 Sand

5J Sand

6 Sand and atone

5
I

Sand, stone,
and shells.

68 5 I
Sand, stone,
and shells.

68 4j| Sand, stone,
and shells.

Bn. mud

66 ] 8i

Bn. mild and
sand.

Bn. mud

, 41JI 33

Sand and
gravel.

Sand and
gravel.

S. and sm. St..

S. and g

G

S. p. St

S.p.st

S.p.st

Gr., 8., and st

.

Gr., 8., and st .

Gr., 8., and st

.

Gr., s., and st .

Gr., s., and st .

S.p.8t

S.p.st

S

S. p. st

S. and grv ....

S. and grv

S

M. and s

Miles.
W. NW. 2..

W.NW.2..

W. NW. 2.

.

SW.3

sw.a.

SW. 4.

SW. 5.

SW. .5.

SW. 5.

Milex.

KE.hyN.lJ

N. NW. li

'N.'SW.2 .

W".byS.JS.J...do

...do

...do

S5

W. by S. i . . . iTrawl, with
wings.

W. J N. i .

.

"W. SW.i ...

W. J

SW. by W. i

SW. 5 W.byS. a.

I

SW.6 W.NW.J.

SW. : w. sw.|

.

.. do

...do

...do

...do

...do

S. 4 . .

.

S.4 ...

SW.4.

SW.4.

SW.4.

S.SE.J

SE. byE.J..

SE.J

SE.|

NW. byW J

SW.4
1

SE.i

SW.4 W.NW.J...

SW.4 ! S.SE.i

SW.5 1 NE. J

SW.5 I W.SW. J ...

SW.5
: w.sw.j ...

SW. 5 .

.

SW. 5 .

.

...do

Dredge . .

.

Surface
5 fms.

Surface
5 fms.
Surface
5 fms..
Surface
5 fma -

.

Surface
5 fms .

.

Surface
5 fms..

Surface
5 fms..

Surface!
5 fms..].
Surface

67i 1. 0252,5
67" 1.02505

o « e

1. 026;il

1.02603

1. 0262K
1.02611
1. 02598
1. 02591

69 1.0250
67*1.(2505
68' 1. 02485

67J 1. 02485
6841.0232011.02441

69J 1. 02385 1. 02521

69 1.022801.02408
71 1.022701.02430

69J 1.0227011.02406

70 1. 02280 1. 0242S

70 1.022701.02415
694:i. 0228511. 02421

Surface
5 fms..

Surface
5 fms..!

Surface
5 fms

68J 1. 02240

68 1.02320

684 1. 02360

do jSurface
I 5 fms

-do [Surface
5 fms

Dredge ..

...do

...do

...do

...do

...do

...do

...do

Surface
5 fms .

.

Surface
5 fms .

.

Surface
5 fms .

.

Surface
5 fms .

.

Surface
5 fms .

.

Suiface
5 fms .

.

Surface
5 fms ..

68* 1. 02320 1. 02441
68" 1. 02321 1. 02433

1. 02411

1. 02433
1. 02421

61 jl.

58 ll.

61 1.

."59 il.

61 1.

60 :1.

61 jl.

61U-
6I4I.
62 jl.

6IJII.

60 il.

6IO.
59|'l.

62 |1.

61 |1.

62j;l.

62 1.

0240 1.

024651.
0240 1.

024601.
02420 1.

024401.
024401.

SW.5.

SW.5.

SW.5

SW.5

SW.5

S.J '...do

S.SW.1 do

02400
02430
02370
02420
02440
02400
02420
02395
024001.
02400 1.

02420 1.

02413
02462
02413
02448
02413
02440
02453
02419
02439
02397
02439
02440
02419
02414
02422
02413
02434
02447

W. by N. J do Surface 03 il. 02420
5 fms.. 62 il. 02440

W.byN.J.. .. do

W. by K. J ..!.. .do

SW.i L..do Surface
I

5 fms .

.

S. 4 W. IJ . . . : Trawl . . .
.

, Surfiice
I I 15 fms .

.

SW.7 S.SW.1J ... ..do iSurface
; I 5 fms .

.

SW.7 S.byE-J.... ...do I Snrfiice
1 5 fms . .

I

SW.6 S.4 W.J .... ...do jSurfacel

I I
15 fma .

.

i

62 1

61* 1

6:i.j 1

65 1

63 1

63* 1

6341
63.i 1

63 1

63 1

1. 02458
1. 0246T

024201.
024r.O 1.

0243 1.

02420 1.

02420 1.

02420 1.

02400 1.

02410 1.

023JM) 1.

025001.

02447
02461
02477
02489
02458
02467
02447
02457
02431
02i541
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Dredfjuu] and trawling record of the UvUed States Fish

Date.

1881.

Sept. 7

Thcrmoinotpr
used.

N. Z. 40402, sur-
face; N. Z.

4(540.^, deep.
..do

.. do

...do

.. do

...do

...do

...do

.. do

...do.

...do

...do

-do

...do

-do

..do

..do

-do

..do.

..do

. .do

14 . . do .

14 -do

K.Z. 46405, .sur-

face; N. Z.

4G402, deep.
. - - do

987

Locality.

Lat. 41° 00' N., long.
70° 49' W.

Lat. 40° 55' N., long.
70° 48' W.

Lat. 40° 54' N., long.
70° 48' 30" W.

Lat. 40° 49' 30" N.,
long. 70° 47' W.

Lat. 40° 49' X., long.
70° 47' W.

Lat. 40° 44' N., long.
70° 47' W.

Lat. 40° 39' N., long.
70° 46' \Y.

992 Lat. 40° 33' N., long.

j

70° 45' W.
993; Lat. 40° 28' N., long.

70° 44' W.
994 Lat. 39° 40' N., long.

71° 30' W.

995 Lat. 39° 40' 30" N.,
I

long. 71° 31' "W.
Lat. 39° 41' 00" N.,

long. 71° 31' 37" W.
997 Lat. 39° 42' N., long.

71° 32' W.
998 Lat. 39° 43' N., long.

71° 32' "W.

999

1025

1026

1027

1028

...do.

. . . do

...do

1031

1032

1033

1034

1035

1036

1037

Lat. 39° 45' 13" N.,
long. 71° 30' W.

Lat. 39° 49' N., long.
71° 25' W.

Lat. 39° 50' 30" N.,
long. 71° 23' W.

Lat. 40° 00' 00" N.,
long. 69° 19' ^V.

Lat. 39° 57' K.. long.
69° 17' "W.

Lat. 39° 57' 06"
69° 16' "W.

N.,

Lat. 39° 58' 30" N.,
69° 1,5' W.

Lat. 39° 57' 00" N.,
long. 69° 19' W.

Lat. 39° 56' 00" N.,
long. 69° 22' "W.

Lat. 39° .56' 00" N.,
long. 69° 24' \V.

Lat. 39= 50' 00" N..
long. 69° 26' \V.

Lat. 39° 57' 00" N.,
long. 69° 28' W.

Lat. 39° 58' 00" N.,
long. 69° 30' W.

Gay Head, NE. | N". 4
niilos.

Hour.

12. 55 p. m

2. 00 p. m

2. 28p.m

3. 30 p. ni

4. 00 p. ni

5. 08 p. ni

6. 05 p. nj

.

Tide.

7.30 p.m.

8.20 p.m.

4. 50 a. m

.

6. 00 a. m

.

j

7. 35 a. m .

!

8. 40 a. m
10.05 a.m.

11.45 a.m.

1. 05 p. ra

.

2. 40 p. m

.

7. 32 a. m

8. 38 a. m

12. 00 m

1. 30 p. m

.

2.45 p.m.

.3.42 p.m.

4. 55 p. m

.

5. 55 p. m.

6. 43 a. m.
I

7. 45 p. m.

7. 20.a. m.

Temperature of air

57i 60i

.-..I 50
[

59i 50

58J 50

58i 50

59J 50J

56J 49i

69
j

68

65 66

i

66 ' 66

68

66

66 62

05 62

62 614

63J 58

63ii 58

63 57

I

60
I

57

60 57

54i

5(i

47

48

48

48

47

47

47

47

47
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CoiiimihHlon uteamer Finh Ilaivk, naxon of 1881— Continued.

79



80 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [26]

Dredging and trawling record of the Vvited States Fifth

Date.

I8H1.

Sept 21

21

21

22

22

0<t. 10

10

10

10

10

10

Thermometer
used.

N". Z. 46405, sur-

face; N. Z,

46402, deep.
do

....do

....do

..-.do

....do

....do

....do

U". Z. 47996, sur-
face; N. Z.

46402, deep.
do

...do

...do

LocAlity. Hour.

1038 Lat. 39^ 58' 00" N., 6.55 a.m.
long. 70° 06' W.

j

1039 Lat. 39° 59' 00" N"., 9.35 a.m.
long. 70° 06' W.

1040 Lat. 40' 00' 00" N., '• 10.43 a.m.
lonff. 70° 06' 00" "W. :

1041 West Chop light, E. J j
12.35 p.m.

N., 1| miles. ;

1042 West Chop light, E. J 1.17 p.m.
N., li miles.

I

1043 Lat. 38° 39' 00" N.,
|

7.17 a.m.
long. 73° 11' 00" W. I

10441 Lat. 38° 37' 00" N., i 8.15 a.m.
long. 73° 12' 00" W.

10451 Lat. 38° 3.5' 00" N., I 9.32 a.m.
i

long. 73° 13' 00" W.
j

10461 Lat. 3?° 33' 00" N.,
|

11.14 a.m.
I

long. 73° 18' 00" W.
j

10471 Lat.' 38° 31' 00" ^^,
j
12.15 p.m.

long. 73° 21' 00" W.
1048 Lat. 38° 29' 00" N.,

|
1. .55p.m.

long. 73° 21' 00" W.

Lat. 38° 28' 00" N.,
|

3.30 p.m.
long. 73° 22' 00" W.

Tide.

Temperature of i

67 49

Keiord of .fj^^d of soundingx of United States .Fish CommiHsion

[Lead, 18

1
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Commission steamer Fish Hatch, season of 1881—Continued,

81

and water.

a a Character of
bottom.

"Wind. Drift.
Dredge or

trawl.

Specific gravity.

«1H >J

O * ®

146
I

Miles.
S.8h N.KE.4

Miles.
X.byE. 1...I Trawl

136 S.sh NE.6....

93
:
S.8h N.KE.6 .

9
j

S.g ' S.SW.4 .

6
:
S.g

' S.SW.5 .

130 Sand , N. XE. 4

,'42 224 Graymud XW.3...
I

40 312 Graymud
;

X. N"W. 3

51 104 Sand X. 4

N. by E. 2.. J. ..do...
I

X. by E. 2. . . I Ex. dredge'

W.SW.J... Trawl ....

i

"W. by X. J.. I. ..do

XW.byX.lJ ...do

"W.NW. J do

"W.JX.i do

156 Sand X. 4

45 '40 435 ' Mud .

45 l40 435 Mud .

N.4.

X.4.

W.XW.J... ...do ..

Surface 65 11.0256 1.02R29
5 fms .

.

lOfms.
Surface
5 fms .

.

64M.0254 1.02601
64' 1. 0252 1. 0:574
65 1.0252 1.02589
65 [1.0252 il.025S9

X. W. IJ

W.2

X"^. XW. 2

-do.

-do

.do

Surface 65 1.02.52 1.02589
5 fms.. C5

I
0254 1.02609

10 fni8 . 64
!

0255 1. 02604

Surface
5 fma .

.

10 fms .

65 'l. 0250 1. 02.569

6511-0248 1.0255G
65 1.0248 1.02549

steamer Fish Hawk, Lieut. Z. L. Tanner, U. S. X., commanding.

pounds.]

Coming up.
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Becord of speed of irmvUng United States Fish. Commission
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steamer Fish Hawk, Lieut. Z. L. Tanner, U. S. N., commanding.

83

Coming np.
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Synopsis of the steam, log for the year ending Decemher 31, 1881.

Stroke of piston, in feet 2i
Number of cou(Ien.sing cylinders 2
Diameter of coudeusiug cylinders, in inches 22
Mean point of steam cut-oif from commencement of stroke of piston,

in iuclies 6. 75

Mean number of boles of the throttle valve, open 3. 39

Mean vacuum in condenser, in inches of mercury 24. 02

Mean steam pressure in boilers while engines were in operation 26

Mean temperature of engine room 92.4

Mean temperature on deck 60.

1

Mean temperature of injection water 64.9

Mean temperature of discharge water — 95. 8

Mean temperature of feed water 83.

9

Total time fires were lighted, in hours and minutes 4, 685 25
Total time tires were lighted for hatchings, in hours and minutes.. 1,433 00

Total time engines were in operation in hours and minutes 778 50

Total time engines were in operation for dredging, in hours and min-
utes 121 09

Total number of revolutions of starboard engine 3,126,099
Total number of revolutions of port engine 3,272,441
Mean number of revolutions per minute en route 81.

7

Mean piston speed, in feet per minute 387, 65
Total number of knots run 5,029.5
Mean n umber of knots per hour 6. 46
Mean number of knots per hour en route 8. 4
Total weightof coal consumed for engineer department 473-^440"

Total weight of coal consumed while engines were in operation 237^'./4%-

Total amount of coal consumed for galley 24^^4%
Total weight of refuse 83^tig
Mean number of pounds of coal consumed per hour while engines
were in operation 692

Total number of gallons of oil consumed 364. 75
Total number pounds of tallow consumed 138
Total number of pounds of wiping stnft' consumed 199
Mean draught forward, in feet and inches • 7 feet 3| inches.
Mean draught aft, in feet and inches 7 feet 7 inches.
Number of screws 2
Kind of screws true.

Mean pitch of screws, in feet and inches 12 feet 3 inches.
Diameter of screws, in feet and inches 6 feet 8 inches.
Length of screws, in inches, parallel to axis 20 inches.
Number of blades 4
Maximum indicated horse power 222. 92
Mean indicated horse power 172. 85
Mean number of ponuds of coal per horse power 3. 9
Maximum number of pounds of coal per square foot of grate 15
Mean number of pounds of coal per square foot of grate 12. 7
Maximum speed attained, under steam alone, in knots per hour 10.33
Number of hours maintained 5
Slip of screws at maximum speed, in per cent 9. 4
State of tide and sea favorable and smooth.
Mean slip of screws, in per cent 14.9

Table of distances made under steam by the United States Fish Commission Steamer Fish
Hawk, for the year 1881.

Date.
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Table of distances made under steam, ^'c.—Continued.

85

Date. Where bound. Distance.

Apr. 30
May 1

2
3
4

5
31

June 5
7
8

14
15

From Avoca to Havre de Grace.
Do
Do
Do
Do

10
11
12

15
16
17
20
29
30

Aug. 3

4
5
8
9
10
13
22
23
24
25
29
30
31

Sept. 1

2
3

7

1

92
166
93
43

From Havre de Grace to Northeast River.
From Northeast River to Havre de Grace.
From Havre de Grace to Baltimore
From Baltimore to "Washington

Do

From "Washington to Cherrystone
Do

From Cherrystone to "Washington
Do

From "Washington to Wood's Holl

.

Do
Do
Do
Do
Do

108
68

107
60

93
53

90
177
192
68
60
50

;tripDredging
Do.
Do
Do

From Wood's Holl to New Bedford .

From New Bedford to "Wood's Holl

.

Dredging trip
Do
.Do.
.Do.
.Do.
.Do.
Do.
.Do.
.Do.
.Do.
.Do.
-Do.
.Do.

From "Wood's Holl to New Bedford
From New Bedford to Wood's Holl
From wharf at Wood's HoU to anchorage.
From anchorage to wharf at Wood's Holl
Dredging trip

Do
.Do.
.Do.
.Do.
.Do.

From anchorage to wharf
Dredging trip

Do
Do

From Wood's Holl to New Bedford
From New Bedford to Wood's Holl
From Wood's Holl to New Bedford
From New Bedford to Bristol, R. 1
From Bristol, R.I., to New Haven
From New Haven to New York
From New York to Washington, D. C
From New York to Washington (dredging trip)

From New York to Washington
Do

From Washington toYorktown
Do

From Torktown to Washington.
, Do

74

From Navy-yard, Washington, to Sixth street coal wharf ,

From Sixth street coal wharf to Navy-yard, Washington .

Total distance run

.





III.-LIST OF PATENTS ISSUED BY THE UNITED STATES, DUR-
ING THE YEAR 1881, RELATING TO FISH AND THE METHODS,
PRODUCTS, AND APPLICATIONS OF THE FISHERIES.

By Robert G. Dyrenforth,

Assistant Commissioner of Patents, United States Patent Office.

FISHWAYS.

243,893. A. B. Hendryx July 5,1881.

FLOATS.

239,063. B. W. Eoss March 22, 1881.

240,611. P. S. Redfield April 26, 1881.

241,150. G.Norwood May 10, 1881.

250,848. C.M.Smith , Dec. 13, 1881.

HOOKS AND ATTACHMENTS.

236,161. 0. Hymers Jan. 4, 1881.

237,566. E. Marion Feb. 8,1881.

242,866. M. D. Beach June 14,1881.

243,987. J. Shields July 5, 1881.

OYSTER CULTURE.

237,351. D. G.Weems Feb. 1,1881.

239,592. D. G. Weems March 29, 1881.

249,942. V.N. Hughes Nov. 22, 18S1.

OYSTER DREDGES AND TONGS.

237,160. G. C. Brown Feb. 1, 1881.

246,726. W. B. Collier. Sept. 6, 1881.

PISCICULTURE.

245,704. O. M. Chase Aug. 16, 1881.

REELS.

243,371. G. Hancock June 28, 1881.

244,828. F. R. Smith July 26, 1881.

246,147. L. A. Kiefer Aug. 23, 1881.

250,165. J. Palmer.. Nov. 29, 1881.

9,787. F. A.- Loomis (reissue) July 5, 1881.

[1] 87
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RODS AND SINKERS.

250,204. T. H, Chubb Is'ov. 29, 1881.

250,842. W. H. Rippard Dec. 13, 1881.

250,908. H.Prichard Dec. 13,1881.

236,750. W. H. Andrew Jan. 18, 1881.

FISH-TRAPS, NETS, AND LANCES.

237,231. W. B. Atkinson Feb. 1, 1881.

240,030. H. E. Willard ....April 20, 1881.

241,000. E. Pierce May 3, 1881.

243,022. G. Reutz and F. H. Herzog June 28, 1881.

244,150. J. S. Simpson ... July 12, 1881.

245,251. T. F. Williams Aug. 2, 1881.

247,179. A. Duvall Sept. 20, 1881.

ISINGLASS, GELATINE, ETC.

9,715. I. Stanwood (reissue) May 17, 1881.

243,685. R. Brooks July 5, 1881.

243,713. W. K Le Page July 5, 1881.

244,502. P. C.Vogellus ..July 19, 1881.

FERTILIZERS.

251,028. G. B. Oakes Dec. 27, 1881.

PRESERVING FISH FOR FOOD.

238,378. E. H. Frazier March 1, 1881.

240,143. O. P. Johnson April 12, 1881.

:^40,28I. A. and E. B. Squires April 19, 1881.

241,187. P. Brick May 10, 1881.

245,079. N. Webster Aug. 10, 1881.

247,579. W. Plumer Sept. 27, 1881.'

248,586. S. L. Goodale Oct. 25, 1881.

250,382. F. B. Mchols and C. Thomson Dec. 0, 1881.

250,770. C. A. Bei gtold Dec. 13, 1881.

9,957. G. W., G. n., and F. B. Dunbar (reissue) Dec. 6, 1881.

FISH DRESSING AND SCALING MACHINES.

242,050. J. H. Schaal and S. V. Harbaugh May 24, 1881.

249,003. M. J. Palson Nov. 15, 1881.

MISCELLANEOUS APPLIANCES.

243,780. R. S. Jennings, submarine illumination July 5, 1881.

247,445. A. Ward, oyster opener Sept. 20, 1881.

247,089-90. J. C. Rodman, minnow bucket Sept. 27, 1881.
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IV -MATERIALS FOR A HISTORY OF THE MACKEREL FISHERY.

Bt G. Brown Goode, Joseph W. Cou-ins, R. E. Earll, and A. Howard Clark.

ANALYSIS.
Page.

I. NATURAL HISTORY, BY G. BROWN GOODE 1

A.

—

Life history of the mackerel 3

1. Geographical distribution - 3

2. Migrations .. 5

3. Abundance.. -- 13

4. Food 15

5. Reproduction — . . 21

6. Rate of growth and size - 26

7. Enemies - 27

B.

—

Studies of the movements of the mackerel schools 29

8. Hind on the causes of irregular movements 29

9. Hind on the causes of the alleged annual variations in the number
of mackerel 35

10. Observations of American fishermen on the movements of the mack-

erel schools 37

II. THE MACKEREL FISHERY OF THE UNITED STATES, BY G. BROWN
GOODE AND CAPT. J. W. COLLINS 48

C.

—

The purse-seine fishery 48

11. The fishing grounds 48

12. The fishermen 49

13. The vessels 49

14. Apparatus and methods of fishing -- 52

16. Taking care of the fish - 73
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D.
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Maj. D. W. Low 105

E.

—
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30. Implements, methods, and results of "mackerel dragging" 107

F.

—

The spring southern mackerel fishery 112

31. The fishing grounds 112
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I.^NATURAL HISTORY OF THE MACKEREL.

A.—LIFE HISTOEY OF THE MACKEREL.

1.

—

Geographical distribution.

The common mackerel, Scomber scomhrus, is an inhabitant of the North

Atlantic Ocean. On our coast its southern limit is in the neighborhood

of Cape Hatteras in early spring. The fishing schooners of New En-

gland find schools of them in this region at some distance from the shore,

but there is no record of their having been taken in any numbers in shoal

water south of Long Island. A. W. Simjison states that the species has

been observed in the sounds about Cape Hatteras in August, September,

and October. K. E. Earll finds evidence that stragglers occasionally enter

the Chesapeake. Along the coasts of the Middle States and of New En-

gland mackerel abound throughout the summer months, and are also

found in great numbers in the Gulf of Saint Lawrence, where, in i^ast

years, fishermen of the United States congregated in great numbers to

participate in their capture. They are also found on the coast of

Labrador, though there is no evidence that they ordinarily fi'equent

the waters north of the Straits of Belle Isle.

Captain Atwood* has expressed the opinion that they visit Northern

Labrador only in seasons remarkable for the prevalence of westerly

winds, and that in colder seasons they do not go so far north.

Professor Hind was told by the residents of Aillik and Kypokok,
Labrador, 150 miles northwest of Hamilton Inlet, that mackerel were

abundant there in 1871, and that a few were caught in cod-seines.

While at Double Island harbor, some fifteen miles north of Hopedale, a

French Canadian resident informed him that there is "a scattering of

mackerel" on that part of the coast.

They appear also at times to have been abundant on the northeast-

ern coast of Newfoundland, though their apjjearance there is quite

irregular. Mackerel do not occur in Hudson's Bay nor on the coast of

Greenland. It seems probable that the natural northern limit of the

species in the Western Atlantic is not far from the Straits of Belle Isle.

Professor Packard, who visited this region in 1 SGO, recorded that a few

mackerel are taken in August in Salmon Bay and Bed Bay, but that the

Straits of Belle Isle were evidently the northern limits of the genus, while

Fortin, one of the best Canadian authorities on fisheries, in his annual

report for 1864, stated that in summer they appear in some places, such

* Proceedings Boston Society of Natural History, vol. 10, p. G6.

[3] 9a
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as Little Mecattina on tlie adjoining coast, latitude 50J° north, and even

sometimes enter the Straits of Belle Isle.*

Perley says that they are rarely known to visit the coast of Labrador.

H. E. Storer, after carefully studying the fauna of Southern Labrador,

in 1849, came to the conclusion that they were sometimes found at Little

Mecattina.

In the various reports of the Canadian inspectors of fisheries on the

Labrador coast from 1864 to 1870 may be found evidence that mack-

erel are rarely taken even on the Labrador coast of the Gulf of Saint

Lawrence.

Professor Verrill, who visited Anticosti and Mingan in 1801, was un-

able to find any mackerel in the waters of that region, although the

best methods of catching them were often used.

Some years ago mackerel were abundant in the Bay of Fundy, as

many as twelve vessels from Eastport, besides others, being engaged in

their capture, chiefly about Digby and Saint Mary's Bay. They have

now so completely disappeared as not to form an item in the commercial

record of the catch.

The species is found throughout the entire length of the Norwegian
coast from the Christiana Fjord to the North Cape and Yarenger Fjord,

latitude 71°.

It occurs on the south coast of Sweden, and, entering the Baltic, is

found along the shores of Eastern Denmark and Eastern Prussia, and
also abuudantly in the German Ocean and the English Channel, as well

as everywhere in all parts of the British Isles, and southward to the

Mediterranean, where it abounds, especially in the Adriatic. There is

no record of its capture in Africa, South America, in the West Indies,

Gulf of Mexico, or even about the Bermudas.
The mackerel, then, would appear to be a shore-loving fish, not ad-

dicted to wide wanderings in the ocean, and with range limited in the

Western Atlantic between latitudes 35° and 56°
j in the Eastern Atlantic

between 36° and 71°.

* In 1860 Capt. Peter Avery, of the schooner Alabama, of Provincetown, took 100 bar-

rels of fat mackerel at Port an Port, Newfoundland. Captain Atwood, however, has
seen them at the Bay of Islands. He has also seen large schools at Mecattina.

Capt. J. W. Collins writes :

"As early as 1836, Capt. Stephen Rich, in the schooner "Good Hope", of Glou-
cester, spent almost the entire mackerel-fishing season on the coast of Labrador in

pursuit of mackerel. He was induced by the reports brought him by the Labrador
cod-fishermen to make this attempt. They had reported seeing mackerel abundant
in the vicinity of the Straits of Belle Isle, and Captain Rich being of an adventurous
turn decided to devote one summer to the investigation of the subject, feeling in hopes
of obtaining a large catch. My father was one of the crew, and I have often heard
him tell that the trip was entirely unsuccessful, notwithstanding the fact that they
cruised all the way from Mecattina Islands through the Straits of Belle Isle, and on
the northwest coast of Newfoundland as far down as the Bay of Islands. Few or no
mackerel were taken until the vessel returned in the fall to the southern part of the

Gulf of Saint Lawrence, where a small fare was obtained in a few weeks' tishiog."
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2.

—

Migrations.

The migrations of the mackerel, the causes of their appearance and
disappearance at certain seasons at different points along the coast, the
causes of their relative abundance and scarcity in different years, have
already been discussed by numerous writers. The subject has received
special attention on account of the disputes between our own and the
Canadian Government concerning the value to our fishermen of the right

to participate in the mackerel fisheries in the Provincial waters.

Notwithstanding the great amount of paper which has been covered
with theories to explain the various mooted questions, it cannot be said

that the habits of the mackerel are understood at all better than those
of other fishes which have not attracted so much attention. The most
voluminous writer upon this subject has been Prof. Henry Youle Hind,
who devotes many pages of his book, " The Effect of the Fishery Clauses
of the Treaty of Washington on the Fisheries and Fishermen of British

North America," to the attempt to prove that the mackerel which have
been at certain seasons in the past so abundant in the Gulf of Saint

Lawrence and on the Atlantic coast ofNova Scotia, remain there through-
out the year, hibernating in deep waters not very remote from the

shore.* I have attempted to show the weakness of his argument in an

*Mr. Barnet Phillips, in the New York Times, December 31, 1880, thus criticises the
theory of Mr. Hind, while referring to Mr, William H. Rideing's essay entitled "First
Families of the Atlantic" :

"In an article entitled ' First Families of the Atlantic,' to be found in the January-

number of Harper's Magazine, certain assertions are advanced in regard to the habits

of the mackerel which are entirely of an ex parte character and might unintentionally

act injuriously to our interests in case future disputes arose between the Provinces

and the United States on the fishery question. The writer states that, 'seeking a soft

muddy or sandy bed at the approach of winter, it [the mackerel] buries itself therein,

first drawing a scale or film over each eye.' In a prior paragraph of this same article

the possibility of the hibernation of the mackerel is advanced. Now, exactly these

two arguments were presented by Professor Hind, who wished to prove that the
mackerel was a local fish, in favor of the Provinces, which assertions were entirely

refuted by Prof. Spencer F. Baird, Secretary of the Smithsonian Institution, and
by Prof. G. Brown Goode. The great argument used by the Provincial fish experts

was to show that the mackerel belonged to their waters,and the ideas of hibernation
were therefore represented. If this had been granted, our case would have had,

as far as mackerel go, little to rest upon. As to hibernation of the mackerel there

are innumerable reasons to suppose that nothing of the kind exists. In fact, hi-

bernation is one of those ichthyological questions which require very long research

to know anything about. It does seem that sturgeon in Russian waters, and
carp in cold temperatures, take to the mud, and may, perhaps, do something Like

hibernation, but this habit has no precedent in sea-fish. It may happen that a few
individuals of the scomber family have been inclosed in the winter season in the waters

of the Newfoundland coast. Such cases have undoubtedly happened, for on page 62

of the late report of the United States Commission, the statement is made that in a
river of Nova Scotia where a school of mackerel had been detained, the fish were
speared out of the mud. Returning to the numbing efl"ects of cold weather on sea-fish,

in order to show how unusual it must be, the American turbot is taken with hooks iu
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essa>' published in tlie Fifth Annual Report of the United States Com-

missioner of Fisheries for the year 1877, pp. 50-70. It is by no means

demonstrated that certain schools of mackerel do not remain throughout

the year in waters adjacent to the coast of Canada, but the weight of

evidence at present seems to rest with those who believe that the mack-

erel are given to extensive migrations north and south along our coasts.

These migrations are believed to be carried on in connection with another

kind of migration which I have called "bathic migTation," and which

consists in a movement, at the approach of cold weather, into the deeper

waters of the ocean. The menhaden and many other fishes have these

two kinds of migrations, littoral and bathic. The sea-herring, on the

other hand, has extensive littoral migrations and probably very slight

movements of a bathic nature. In some the latter is most extended, in

others the former. Anadromous fishes, like the shad and the alewife, very

probably strike directly out to sea without ranging to any great degree

northward or southward, while others, of which the mackerel is a fair

type, undoubtedly make great coastwise migrations, though their bathic

migrations may, without any great inconsistency, be as great as those

which range less.

Upon this point I cannot do better than to quote from a manuscrijit

letter from Professor Baird to the Hon. Hamilton Fish, Secretary of

State, dated July 21, 1873. Having expressed certain views concerning

the well known phenomenon of the migration of the herring and shad,

he continues

:

"The fish of the mackerel family form a marked exception to this

rule. While the alewife and shad generally swim low in the water, their

presence not being indicated at the surface, the mackerel swim near

the surface, sometimes far out to sea, and their movements can be read-

ily followed. The ]!^orth American species consist of fish which as cer-

tainly, for the most part at least, have a migration along our coast north-

thedead of winter under the floe ice of Nortli Greenland at a depth of 300 fathoms.

If sea-fish were mummified in the ocean dejiths hy the cold, because at the deeper

strata of the ocean temjieratures are fairly uniform, once a fish had hibernated, his

sleep might continue on forever. There can be no better proof of the migratory char-

acter of the mackerel than to cite a paragraph from the Cape Ann Advertiser, pub-

lished this week, where the fact is announced that the mackerel fleet have gone off

Hatteras in hojies of securing mackerel, and that some time ago ' vessels reported

having sailed through immense schools for forty miles.' The film over the eye of

mackerel Professor Hind placed great stress on, as he supposed it was a preparatory

step to the hibernating process. Now, this film over the eye, as Mr. Goode shows, is

not peculiar to the Scomlers, for many fish, such as the shad, the alewife, the men-
haden, the blue-fish, the mullet, the lake white-fish, and various cypriuoid fishes, have

this membrane, though it never does cover the whole eye. The fact remains also to

be proved that a skin forms over the eye in winter only. The writer of this article

has apparently culled his facts in regard to mackerel from one side, and has read most

superficially the whole of the testimony. ' Public documents ' are rarely of an amusing
character, but when they happen to be of interest, as wore those published as 'The

Award of the Fisheries Commission,' it is most unfortunate when false deductions are

derived from them."
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ward in spring and southward in antumn, as that of the ordinary pleas-

ure seekers, and their habit of schooling on the surface of the water en-

ables us to determine this fact with great precision. Whatever may be
the theories of others on the subject, the American mackerel fisher knows
perfectly well that in the spring he may find the schools of mackerel off

Oape Henry, and that he can follow them northward day by day as they
move in countless myriads on to the coasts of Maine and Nova Scotia."

The movements of the mackerel schools, like those of the menhaden,
appear to be regulated solely by the temperature of the ocean.

In my essay upon menhaden, which has just been referred to, I have
attempted to show, in a preliminary way, the relations of the movements
of the menhaden schools to the temperature of the water at different

stations along the coast in accordance with certain crude observations,

which at present constitute the only material available as a basis for

such generalizations. I have there claimed that menhaden make their

appearance near the shore in the spring as soon as the temperature of

the water in the harbors has reached a weekly average of 50°, and that

they disappear in the fall soon after the waters have again cooled down
to the same average temperature.

The mackerel is partial to much colder waters. They range ten to

fifteen degrees farther to the north, and their southern limit is propor-

tionally high. They appear earlier in the spring and disappear later in

the fall, and their presence is nearly synchronous with the time when
the water temperatures of the harbor have reached a weekly average

of 450. It has been remarked that the presence of the menhaden
depends upon a weekly average of the harbor temperature of 50^ or

more. These harbor temperatures are several degrees—it is not known
exactly how many—higher than those of the open ocean at the same
latitude, and there can be no question that the menhaden thrives in

water as cold as 45°. Mackerel will remain active and contented in a
temperature of 40°, or even less. The normal time of the departure of

mackerel from the coast is, therefore, a month or two later than that of

the menhaden.

There are well recorded instances of the capture of menhaden in Mas-
sachusetts Bay as late as December, and there are also many instances

where mackerel have been taken not only on the New England coast,

but also in the Gulf of Saint Lawrence, in mid-winter.*

* Twenty mackerel were caught in a gill-net at Proviucetown January 17, 1878.

Others were taken late in December. Captain Harding tella me that they sometimes
come ashore frozen in cold weather, and are found in the ice on the beach.

Early in February, 18S1, small mackerel 5 or 6 inches in length were found in con-

siderable numbers in the stomachs of hake and cod, taken on the eastern part of

Greorge's Bank in 50 fathoms, and on the southeastern part of Le Have in 60 and 80

fathoms of water; sometimes ten, twelve, or fifteen in the stomach of a single fish.

On the 8th and 9th of February, Captain Olsen observed fhem schooling at the surface

on George's. Gloucester fishemien had before seen them iu winter on George's, but never
BO abundant.

S= Mis. 110 7
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Mr. John Fletcher Wonson tells me that at one time he left Glouces-

ter on a halibut trip January 1, and January 3 or 4 on George's Bank
caught a hogshead of herring and 7 or 8 mackerel in a gill-net.

The Schooner Shooting Star took a number of mackerel on George's

Bank in March, 1850.*

The fishermen on George's took tinkers from the stomachs of cod-fish

in February, 1878, using them for bait. Sometimes five or six were

taken from one fish.

In January, 1868 or 1869, Capt. Warren Brown, of the schooner

Charles Frederick, of Gloucester, caught 30 mackerel on a trawlline

set on the middle bank.

The Yarmouth Herald (Yarmouth, Nova Scotia), January 2, 1879,

states that " two fine fat fresh mackerel were found among the kelp at

Green Cove on Friday, December 28, 1878."

Basing their arguments upon such occurrences as these, Canadian

writers have attempted to prove that large bodies of mackerel hibernate

along their shores throughout the winter. It is still believed by many
fishermen that the mackerel, at the api^roach of cold weather, go down
into the mud, and there remain in a state of torpidity until the ap-

proach of warm weather in the spring. All that can be said regarding

this claim is that, although we do not know enough about the subject to

pronounce this impossible, American ichthyologists think they know
enough to be of the opinion that it is very decidedly improbable, t

* Cape Ann Advertiser, April, 1856.

tit seems only fair to quote in this connection a letter printed in Forest and Stream,

a leading New York journal devoted to field sports and tlie fisheries, in criticism of

views published at the time in that paper and also in the report of the Fish Commis-

sion, part V. I feel the utmost confidence in Dr. Gilpin's statements as to facts ob-

served, though ray interpretation might perhaps be different.

" Haxifax, June 19, 1878.

"Mr. Editor: In some papers published some time since in the Forest and Stream

upon the habits of the mackerel, it is asserted by Prof. Brown Goode that there is no

reliable evidence of mackerel being seen upon the coast of Nova Scotia after the 25th

of October, quoting me as his authority. Had ho quoted me as giving the 1st of No-

vember, 1868, when the fish market at Halifax was full, I should have felt more com-

plimented, as I should have known he had read my paper with more attention. In

summing up my remarks I stated that mackerel remain usually all November on the

surface in Nova Scotia, and during mild winters linger to December. This, Professor

Goode says, is not reliable as scientific evidence, because no specific dates are given.

To admit this would be to destroy almost the whole mass of information compiled in

the report of both the Royal and American Commissioners of English and American

Fisheries. But as I am certain that Professor Goode's desire is to have the truth simply,

will you allow me a place in your columns to add to my previous assertions such spe-

cific dates as I may be able now to obtain, though not admitting his principle.

"On May 23, 1875, going into the Halifax fish market, I asked generally how long

are mackerel in market? I was answered, generally all through November. On ask-

ing how long in December they had known them in market, Mr. Greywire said: 'I

recollect them as late as the 10th of December. We keep our nets out to the 30th of

November. Men hire to that time. Mackerel are seen after that date, but the seas
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The appearance of the mackerel schools at the approach of summer
iu ordinary years has been noticed somewhere in the neighborhood of the

following dates: At sea, off Cape Hatteras, March 20 to April 25; off

Norfolk, Va., March 20 to April 30; off the Capes of Delaware, April 15

to May 1 ; off Barnegat and Sandy Hook, May 5 to May 25, and at the

same date along the whole southern coast of New England, and as far

east as Southern Nova Scotia, while in the Gulf of Saint Lawrence they

appear late in May, and in abundance early in June.*

There ai)pears to be a marked difference between the movements of

mackerel and the menhaden, for while the menhaden are much more

gradual in their approach to the shore, and much more dependent upon

a small rise of temperature, the mackerel make their appearance almost

simultaneously, in all the waters from New Jersey to Nova Scotia at

about the same time. Stragglers, of course, appear much earlier than

the dates just mentioned; a few mackerel were observed at Waquoit,

Mass., as early as April 19, 1871.

In the fall the mackerel disappear as suddenly as they came in the

spring, but they have only in one instance been observed off the Caro-

lina coast, except during the spring run. This is very probably because

no fishing vessels ever visit this region later than June.

The instance referred to is the experience of Mr. Peter Sinclair, a well-

known fisherman of G loucester, who states that he has frequently taken

them in great abundance off Cape Hatteras in December, where they

are not known at all in the summer season. He has found them in the

are so boisterous that our nets are destroyed. Some few parties will keep tliem out

in December in spite of cold and storms.' IVIr. White corroborated this. Mr. Thomas
Brackett said he had taken them often in December, and often in weather so cold that

the fish were frozen in removing them from the meshes of the nets, but could remem-

ber no dates. Mr. William Dufty stated he saw one once on the 24th of December. He
recollected it because it was Christmas eve, and on account of its rarity; but he had
frequently taken them during December, though having no dates. The nets used are

about two fathoms deep, set near the shore in about five to ten fathoms of water. My
own recollections, but without dates, are seeing stops made in very cold weather and
frozen ground, which must have been late in November. I think I have now made
good my assertion that they linger to December, and that in any future history of

* The following letter from the skipper of the schooner Edward E. Webster is

important, in that it gives the exact positions as well as the dates of some of the

earliest captures in 1878, '79, '80, and '81

:

"New York, April 22, 1881.

"Captain Collins:
" Dear Sir : I have just received your letter of March 14, in which you wanted to

know Avhereabouts I caught my first mackerel. (The first catch) in 1878, April 16,

lat. 36° 10' N., long. 74° 45' W. ; in 1879, April 12, lat. 36° 35' N., long. 74° 50' W. ; in

1880, April 1, lat. 35° 30' N., long. 74° 15' W. ; in 1881, March 20, lat. 37° 10' N., long.

74° 05' W. ; and this trip we got them April 18 in lat. 38° 33' N., and long. 74^ 00' W
This is our second trip this season. I have seen mackerel in lat. 35° 15' N., and long.

73° 46' W., which is the fartherest south I have ever seen any. I have been off Cap©

Lookout many times, but have never seen mackerel there. » * *

"Yours, truly,

"SOLOMON JACOBS."
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spring as far south as Charleston, and followed them from Cape Henry
to the Bay of Fundy and the Gulf of Saint Lawrence.

The very vagueness of the statements just made is evidence to show
how little is actually known about the movements of these fish. The
subject must be studied long and carefully before it can be understood,

and the interests of the American fishermen demand that it should be

thus studied.

" There is," writes Professor Baird, " no very satisfactory evidence

of the occurrence of mackerel in the winter or any other season south

of Cape Hatteras, and it is not given by Poey and other writers as

occurring in the West Indies. A few mackerel are said to be occasion-

ally brought into the Charleston market, and Mr. Moses Tarr, of

Gloucester, thinks that some years ago he saw in the early part of March,

a short distance to the southeast of Key West, a large school of mack-

erel. He, however, did not capture any, and it is more likely that the

fish observed belonged to some other small species of the mackerel

family which occasionally school like the mackerel itself, and might

easily be mistaken for it. The skip-jack or leather-back may possibly

have been the species referred to.

" I have been quite surprised to find the extent of beliefamong Massa-

their habits it most be assnmod a3 truth that they remain in numbers during Novem-
ber, but are found sparingly later on our coasts. Where they are during those dates

in any intermediate point from Maine to Virginia, must be left to American observers.

When these blanks are filled and a generalization made their history will be more
complete, a task we may well leave in the hands of the American Commissioners of

Fisheries.

"In my paper (1865) I speak of their asserted torpidity and the story of their blind-

ness as needing more proof before they are asserted as facts. I have had nothing to

alter my opinion since. In examining the eyes of many mackerel on May 23 and 27

and October 27, in different years, I have found that, as in most fish, the bony orbit is

much larger than the base of the eye, and that the space is filled by gelatinous sub-

stance, which may be called cellular membrane and adipose deposit to this transpar-

ent membrane arising from the outer angle of this orbit spreads half way over tho

pupil of the eye. It may easily be raised and defined by passing a pen-knife between
it and the eye. At the inner angle there is also a similar, but much smaller, mem-
brane, not reaching to the eye. As the mackerel appear on our coasts about the 15tb

of May, and these observations were made the 23d, I do not think it can be asserted

the eye is closed entirely in spring ; and as the same appearance is found in Septem-
ber, we must admit it to be a permanent structure. An analogous membrane is found

in the clupide, and doubtless other fish. On asking Thomas Loyd, our roughest and
oldest fisherman : 'I don't know anything about the scales of the eyes, but I do know
that, curse them, they see too sharp for us, steering clear of our spring nets,' and
doubtless old Tom was right.

"On dissecting a mackerel. May 23, 1 found the heart first presenting the tricomered

ventrical with its white aorta and deep red auricle resting upon the fringe of cceca

that covered the intestines, sweeping down to the vent. The liver and stomach were

both covered by the cceca. The latter was about three inches long, its upper lobe

thick and round, but ending in a narrow tail or point. The cardiac end of the stomach

was prolonged two and a half inches, ending in a point. The coecae wore attached to

the gut about an inch below the pylorus. There was but little difference in appeal"^
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chusetts fishermen that the mackerel goes into the mud in the winter
time. I have, indeed, been assured by trustworthy parties that they
have known mackerel caught on eel spears when fishing for eels in the
mud of Provincetown harbor.

" A similar belief is referred to by Dr. Gilpin in his paper on the

mackerel in the transactions of the Nova Scotia Scientific Association,

and it is difficult to refuse assent to the testimony of otherwise credible

observers. There is nothing apparently in the economy of the mackerel
to prevent its following the examx)le of the sand lance, the eel, and
other fish. We know that the melanora, the tench, and many other

fresh-water fish have the burrowing habit, some of them being imbedded
very deep in the mud at the bottom of a dried-up pond, to emerge again
when the water is restored.

"The entire disappearance of mackerel during the winter season is a

noteworthy fact, as we can hardly suppose that if it schooled on the

surface in the Gulf Stream during that season it would not be noticed

by the exijerienced eyes of sea captains, and we can hardly imagine

that the fish would remain in the depths without an occasional rise.

ance and size between stomacli and gut. This we may rougUy sum up : Stomach and
gut very simple ; cceca usually large and complicated ; liver small, all noteworthy

facts in the study of comparative life. The fish being a male one, lobe on either side

of ivory-white ; milt reached from gills to vent, slightly adhering to the sides by
thin membrane, and covered by a similar one. They were divided in lobes by shallow

lines, tbe upper lobes slightly fimbriated. On removing both entrails and milt a dark-

purple space about an inch wide extended from gills to vent beneath the back bone.

This, when opened, seemed filled with coagulated blood. It had in some respects the

appearance of the air bladder in the salmonidse, though wanting in the direct com-
munication they have with the oesophagus. But this communication is also wanting
in the gadidae, where, especially in the hake, the air bladder assumes its highest form
of organization. I have often found coagulation and reticulated plexi in air bladders

of other fish.

^' It has been asserted the European mackerel have no air bladders, and a new genus
proposed, but with more probability they have the same organization as our own, and
the difl'erence lies in the opinion whether or not it is an air bladder.

"The mackerel appear on the Atlantic coast of Nova Scotia, and almost simultOr

neously on the Bay of Fundy, about the 15th of May. Nearly all spawners, male and
female, perform a somewhat easterly and northerly route, disappear from the surface

in a few weeks aud reappear again in September without spawn, and fat, remain in

numbers during November, and very sparingly during December, coming from the

eastward and then disappear. It may be asserted generalizing from observation ex-

tending over a series of 8 or 10 years, that they are irregular in their movements aa

regards localities, though probably not as regards ocean surfaces.

"The very great difliculty of accounting how these enormous masses of surface

feeders find food after disappearing from the surface has caucsed many ingenious theo-

ries, as to the question in what state and where they pass that time. These are all

pleasant reading, but valuable more or less as regards the ingenmty aud scientific

standing of the writers. In this paper and the one I inclose (1865) I have stated what
I think are facts, aud which must be accepted in the future liistory of American mack-
erel, which I hope soon to see written by that commission which has already done BO

much in Atlantic waters.

"BERNARD GILPIN."
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" It appears to be a well-established fact that mackerel are not un-

frequently found in the stomachs of cod, and possibly of halibut, taken

on the George's Banks in the winter season. Perhaps the number
noted would be still larger if fishermen had the time and inclination to

examine more frequently than they do the stomachs of the fish raptured

by them.

"Another curious fact in relation to the mackerel is in respect to the

membrane, the vertical edge of which is observed during the summer
season on the corner of the eye. This, it is claimed, during the winter

extends over the whole eye, and imparts the appearance of blindness.

This the mackerel is said to possess on making its first appearance

near the coast in the spring, when it extends over the greater jiart

of the eye, thus preventing the fish from seeing the bait, and it is a

matter of common remark that mackerel in the spring cannot be taken

with the hook, but must be captured with the net. The membrane
appears to recede with the advancing season, and during a considerable

portion of the time of its abode in the north it is scarcely appreciable."

Mr. Perley, of Saint Johu, IST. B., in his work upon the fishes of the

Provinces, remarks that mackerel have been taken on codhooks in

deep water, near Grand Manan, in the winter season, and there is evi-

dence to show that a few remain on the coast. It is, however, believed

that these cases are exceptional and confined to stragglers, as such

instances frequently occur with all the migratory fish.

The mackerel belongs to what may technically be termed pelagic or

wandering fish, as their movements, something like those of the herring,

are ai)parently more or less capricious, though probably governed by
some definite law, which has not yet been worked out. It moves in large

schools or bands, more or less isolated from each other, which some-

times swim near the surface and give distinct evidence of their pres-

ence, and at others sink down into the depths of the ocean and are

entirely withdrawn from observation. The army of fish, however, in its

northern migration, moves along with a very broad front, a portion com-

ing so close to the shore as to be taken in the weirs and traps along the

coast of Southern ISTew England, especially in Vineyard Sound and on

Cape Cod; while at the same time other schools are met with from 20 to

50 miles, or even more, out to sea. It is, however, still a question

whether the fish that skirt the coast of the United States enter the Bay
of Saint Lawrence, or whether the latter belong to another series, com-
ing directly from the deep seas off the jS'ewfoundland and Nova Scotia

coast. Until lately the former has been the generally accepted theory,

in view of the alleged fact that the fishermen of the Nova Scotia coast

always take the fish coming from the west in the spring and from the

east in the fall.

Captain Hanson B. Joyce, of Swan's Island, Maine, one of the most
expert and observing mackerel fishermen of New England, thinks that

the movements of the spring schools of mackerel are very much in-



[13] HISTORY OF THE MACKEEEL FISHERY. 103

fluenced by the direction and force of the prevailing winds while the
fish are performing their northerly migration. He has generally found,

he says, that when there has been a continuance of strong northerly

winds about the last of May and early in June, the season at which the

mackerel are passing the shoals of Nantucket and George's Bank, that

the schools have taken a southerly track, jjassing to the southward of

George's Shoals and continuing on in an easterly direction to the coast

of Nova Scotia, and thence to the Gulf of Saint Lawrence.

When southerly winds or calms prevail at that season the mackerel

are carried into the waters of the Gulf of Maine, and in consequence

are much plentier off the New England coast than in the Saint Law-
rence Gulf.

On this theory Captain Joyce bases his actions in cruising for mack-

erel, always fishing ofi" the New England shores when southerly winds

have predominated in the spring, and going to the Saint Lawrence if

northerly winds have been exceptionally strong and continuous about

the last of May.
The movements of the .fish, as already stated, season by season, are

quite uncertoiu, sometimes being very abundant in one direction and
sometimes in another, and occasionally, indeed, they may disappear

almost entirely for several years, and then reappearing after a consider-

able absence. In some years mackerel are very abundant on the coast of

the United States and at others rare; the same condition aj^plying to the

fish of the Bay of Saint Lawrence. It is not certain, of course, that this

indicates an entire absence of the fish from the localities referred to,

but they may, possibly for some reason, remain in the depth of the sea,

or some change in the character of the animal life in it, which consti-

tutes the food of the fish, may i)ioduce the changes referred to. A
notable iustance of a somewhat permanent change in the migration of

the mackerel is found in the entire failure since 1876 of the mackerel

fishery in the Bay of Fuudy, which, a few years ago, enabled a merchant
of Easti)ortto employ successfully as many as a dozen vessels, especially

in Digby and Saint Mary's Bay, but which is now given up. There are

indeed faint suggestions, in the early history of the country, of their

total absence from the whole coast for several years, as was also the case

with the bluefish.

3.

—

Abundance.

The wonderful abundance of mackerel in our waters has always been

a subject of remark. Francis Iligginson, in his "Journal of his voyage

to New England, 1G29," speaks of seeing "many schools of mackerel,

infinite multitudes on every side of our ship," off Cape Ann on the 26th

of June; and Eichard Mather, in his "journal" 1635, states that the

seamen took abundance of mackerel off Menhiggin (Monhegan). In

Governor Winthrop's journal, speaking of the year 1639, he remarks:

"There was such store of exceeding large and fat mackerel upon our
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coast this season as was a great benefit to all our Plantations, since one

Boat with three men would take in a week ten hogsheads, which were

sold at Connecticut for £3 12s. Od. per hogshead."

Their abundance has varied greatly from year to year, and at times

their numbers have been so few that grave apprehensions have been

felt lest they should soon depart altogether.

As early as 1670, laws were passed by the colony of Massachusetts

forbidding the use of certain instruments of capture, and similar ordi-

nances have been passed from time to time ever since. The first re-

source of our State governments has always been, in seasons of scarcity,

to attempt to restore fish to their former abundance by protective legis-

lation. It seems to us at the present day absurd that the Massachusetts

j)eople should have supposed that the use of shore-seines was extermi-

nating the mackerel on the coast of Massachusetts, but it is a fair ques-

tion whether their apjirehensions were not as well grounded as those of

legislators of the present century who have endeavored to apply a sim-

ilar remedy for a similar evil. In connection with the chapter on the

mackerel fishery will be shown a diagram, which, by means of curves,

exhibits the catch of mackerel in New England for a period of seventy-

five years.

From a study of this it seems quite evident that the periods of their

abundance and scarcity have alternated with each other without refer-

ence to overfishing or any other causes which we are prepared to un-

derstand. In the year 1831, 383,548^ barrels of mackerel were inspected

in Massachusetts. In 1881 the number of barrels inspected was 269,495

;

to this, however, should be added 125,000 barrels caught and marketed
fresh by the Massachusetts fleet, making an aggregate of 394,495 barrels.

The fluctuations in the catch year by year from 1804 to 1881 are shown
most instructively in a plate accompanying this report.

The total catch of mackerel by the New England fishermen in 1880

amounted to 131,039,255 pounds; while the Canadian catch (according

to ofi&cial returns, barrels being estimated to contain 300 pounds, cans,

one and one-half pounds of fresh round fish) was 70,271,260 pounds,
making an aggregate of 202,210,515 pounds. The yield of New England
in 1881 is estimated to have exceeded that of 1880 by 10,000,000 pounds.

We have no means at present for estimating the decrease of the Cana-
dian catch, but it is perhaps safe to put it at 11,000,000. This brings

the catch of 1881 to about 201,000,000 pounds. In addition to this, at

least 100,000 barrels or 20,000,000 pounds, according to estimates from

competent authority, were thrown away by the New England fleet. This

l)rings the total weight of mackerel caught up to 221,000,000, represent-

sng 294,667,000 fish, if the weight be estimated at three-quarters of a

pound each. The catch of mackerel in the waters of Europe does not

probably exceed ten per cent, of this quantity.

The stories which are told by experienced fishermen of the immense
numbers of mackerel sometimes seen are almost incredible. Capt. King
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Harding, of Swampscott, Mass., described to me a school which he saw
in the South Channel in 1848: *'It was a wind-row of fish," said he;
" it was about half a mile wide, and at least twenty miles long, for vessels

not in sight of each other saw it at about the same time. All the vessels

out saw this school the same day." He saw a school off Block Island,

1877, which he estimated to contain one million barrels. He could see

only one edge of it At a time.

Upon the abundance of mackerel depends the welfare of many thou-

sands of the citizens of Massachusetts and Maine. The success of the

mackerel fishery is much more uncertain than that of the cod fishery,

for instance, for the supply of cod is quite uniform from year to year.

The prospects of each season are eagerly discussed from week to week
in thousands of little circles along the coast, and are chronicled by the

local press. The story of each successful trip is i)assed from mouth to

mouth, and is a matter of general congratulation in each fishing com-

munity. A review of the results of the American mackerel fishery, and
of the movements of the fish in each part of the season year by year,

would be an important contribution to the literature of the American

fisheries. Materials for such a review are before me, but space will not

allow that it should be presented here.

4.

—

Food.

The food of the mackerel consists, for the most part, of small species

of crustaceans, which abound everywhere in the sea, and which they

appear to follow in their migrations. They also feed upon the spawn
of other fishes and upon the spawn of lobsters, and prey greedily ui)on

young fish of all kinds.* In the stomach of a "tinker" mackerel, taken

in Fisher's Island Sound, November 7, 1877, Dr. Bean found the remains

of six kinds of fishes—of the anchovy, the sand-lance, the smelt, the

hake, the barracuda, and the silver-sides, besides numerous shrimps and
other crustaceans. Captain Atwood states that when large enough they

devour greedily large numbers of young herring several months old.

Specimens taken July 18, 1871, 20 miles south of Noman's Land, con-

tained numerous specimens of the big-eyed shrimps, Thysanopoda,

larval crabs in the zoea and megalops stages, the young of hermit

crabs, the young lady crabs, Flatyonichus ocellatuSj the young of two
undetermined Macrura, numerous Copepoda, and numerous specimens

of Spirialis Goiildii, a species of Pteropod. They also feed upon the

centers of floating jelly-fishes {Discophores). In Gasp6 the fishermen

call jelly-fishes "mackerel bait."

The greed with which mackerel feed upon the chum, or ground men-

*Near the New London light-house is a small brook which empties into the harbor

and abounds with a small species of fish of which the mackerel appear to be fond.

A few days since the keeper of the light-house, while the mackerel were indulging

in a meal, caught five hundred at one haul with a scoop-net.—(Gloucester Telegraph,

December 3, lb70.)
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haden bait, which is thrown out to them by the fishing- vessels, shows

that they are not at all dainty in their diet, and will swallow without

hesitation any kind of floating organic matter.

Large mackerel often eat smaller ones. Captain Collins has frequently

found young mackerel three or four inches long in the stomachs of those

full grown. This is generally noticeable only in the fall, and the young

tish are probably those which have been hatched in the spring.

In the Ml of 1874 the writer made a trip upon a gill-net schooner to

the grounds off Portland, Me., some distance to sea, for the purpose of

studying the food of the mackerel, and found their stomachs full of a

species of Thysanopoda and of a large copepod crustacean. The greater

part of the food of mackerel consists, however, of minute crustaceans.

Owing to the infinite abundance of these in the sea, mackerel probably

have very little difficulty in finding food at almost any portion of the

ocean visited by them, whether on the edge of the Gulf Stream or near

the shore.

In an interview with Capt. King Harding, of Swampscott, one of the

most experienced mackerel catchers on our coasts, I obtained the follow-

ing amusing observations: He described one kind which looked like

spiders, which were red, and crawled over his hand when he took them u j).

They look like little spiders ; the mackerel are especially fond of them.

At Boone Island, Maiue, in July, 1850, the water all around the island

was red for 100 yards from the shore ; they crawled up the rock-weed

on the shore until it was red. He took the sprays of rock-weed in his

hand and pulled tliem slowly to him, and the mackerel, one and a half

pound fish, would follow in quite to the rocks. He killed three with his

oar, and tried to catch some in a basket by tolling them over it, but

they were too quick for him. He asked his old skipper, Capt. Gorham
Babson, what they were, and was told that they were "Booue Island

Bed Bugs." And, said he, " Young man, when you see this kind of

bait, no matter if you don't see any fish, never leave j the fish wiU be

there in a few days."

Then there is another kind, called " Snappers." These are white, and

dart rapidly about in the water; they are doubtless small crustaceans.

He says that sometimes they swim at the surface, where the mackerel

follow them. A few days before he had been standing on the stern of

his vessel, and though he could see nothing under the water he knew
the snappers were there about two feet below the surface, for he cotdd

see a school of mackerel swimmiug along, opening their mouths and
taking in their food, and then letting the water out through their gills.

When the mackerel are tolled up from 12 or 15 fathoms below the

surface their stomachs are often full of bait ; so it is certain that these

little animals swim at all depths.

Another kind of food is red, and is hot to the hands. This is called

"Cayenne"; it spoils the fish.
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Tears ago, according to Captain Harding, mackerel did not school as

they do now.

When you see pollock jumping near the shore, it is a pretty good sign

that there is plenty of mackerel food.

The presence of abund^ce of mackerel food is indicated by the great

schools of sea-birds, particularly by the flocks of phalaropes, or sea-

geese {Plialaropus borealis), as the fishermen call them, which congregate

together, floating upon the water, and when seen in summer gives a sure

sign of the presence of mackerel also.

The various invertebrate animals preyed upon by mackerel are known
to the fishermen by such names as "Shrimp," "Red-seed," and "Cay-
enne."

"The wide-spread distribution from shore seaward of the Thjsan-

opoda and other minute Crustacea, which constitute to so great an ex-

tent the food of the mackerel and herring on our shores, was proved,"

writes Professor Baird, "during a trij) of the ' Speedwell' from Salem to

Halifax in 1877." At numerous points and at regular intervals on the

way across, including the middle of the route, immense numbers of these

shrimp were met with and collected by the towing net. They were

found in especial abundance at Le Have Bank. These iDrove to be specifi-

cally identical with those found in immense quantities in Easti^ort Har-

bor at the surface.

"That these same animals occur at least as far east as the Gulf

Stream is shown by the list of the collections made by Professor S. I. Smith

off the Georges near the edge of the Gulf Stream, and published in the

Transactions of the Connecticut Academy of Arts and Sciences, vol.

iii, July, 1874."

Capt. Chester Marr, of Gloucester, confirms the statements of Captain

Harding regarding the effects of "red-seed" upon mackerel; he states

that when mackerel are feeding on "red-seed" the fishermen have great

trouble in keeping them sufiicieutly long to dress them i)roperly. Their

bellies soften at once. When the weather is good and dogfish are not

troublesome, the common practice is to allow the fish to lie in the net

until they have disposed of the food in their stomachs. Capt. Henry
Willard, of the schooner " Henry Willard," of Portland, Me., carries a

large net of coarse twine, which is suspended over the side of the vessel

from two long booms. Into this he turns the fish and leaves them until

the seed works out.*

Captain Marr states that the "red-seed" is very troublesome to the

men engaged in dressing the fish; it makes their hands very sore, often

causing the blood to run. A man can clean twice as many fish in a

given time if he is not annoyed by the "red-seed" in their stomachs.

Captain Marr describes another kind of mackerel food, which he calls

"small brit," which, he says, resembles young herring, which also rots

•This "large net of coarse twine" is the mackerel pocket described in the chapter

on the purse-seine mackerel fishery.
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the fish. This is probably, as he supposes it to be, " white-bait" or the

young of the sea herring, Glupea harengus. It is known as "eye-bait"

to the Canadian fishermen.

Captain Merchant tells me that when mackerel are found with "red-

seed" in their stomachs fishermen are sure that they are on the right

fishing grounds.

I am told by Captain Collins that it is common for many of the Amer-
ican fishermen to consider it a good sign of mackerel when they see

floating seaweed, more especially eel grass, "chopped up," i. e., cut

into short pieces, which they think is done by these fish. Perhaps

there may be a good reason for this supposition, since the mackerel, while

feeding on the diminutive shells with which the weeds are covered, may
also bite the latter in two. The presence of gannets is also considered

a good sign of mackerel.

In England the food of the mackerel is called the "mackerel mint,"

and this is said to consist at certain seasons of the year of the sand-

lants and five other fish, especially the herring and the sprat, while

they have also been observed to devour, in the summer months, minute

crustaceans, the swimming larvse of tape-worms, and the embryos of the

small spiral shell of the genus Eissoa, which, in its adult state, is found

in great abundance upon seaweed. It was probably some animal of this

kind which was referred to by Captain Harding in the statement above

quoted, concerning the abundance of red seed about Boone Island. Mr.

J. F. Whiteaves has recorded a similar habit for the mackerel of the Gulf

of Saint Lawrence.*

Professor Hind has pointed out certain relations which exist in the

Gulf of Saint Lawrence between the mackerel and the lant, or sand-eel,

which appears to be one of its most important articles of diet in these

waters. I quote here in full his observations upon this subject, and also

his views upon the relations of currents and tides to the presence of

mackerel food, and the constant movements of the schools of fish:

" The movements of the mackerel, like those of the cod, and indeed

of most species of fish, are determined at different seasons of the year

by the geographical position of its food ; and the first important kind

of food which appears to lure the mackerel inshore, after spawning in

the Gulf of Saint Lawrence, is the launce or sand-eel.

"The relation of the launce or sand-eel [Ammodytes americanus) to

the mackerel is very much greater than appears at the first blush, and
resembles the relation of the herring to the cod in general, and in par-

ticular the relation of the so-called Norwegian 'Sull cod,' or launce

cod, to this widespread and important bait-fish. The approach of the

launce to the coast in spring is most probably the cause why the so-

called spring cod fishing suddenly ceases on many banks and shoals,

commencing again at difl:erent localities two and three weeks later.

* Report on the second deep-sea dredging expedition of the Gulf of Saint Lawrence,

1872.
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" The cod leaves the banks and shoals to meet and to follow the
launce as they approach the coast. In the same manner they meet
and follow the caplin, guided no doubt by the peculiar odor developed
by each species at the approach of the spawning- season.

'''But it is the habit of the sand eel of burying itself in the sand be-

tween the tides, or in submerged sand beaches, that leads the mackerel

so close inshore.

"There can be little doubt that a similar indraught and outdraught
of mackerel and other fish occur in our waters when the launce leave

the deep sea to approach the land, or when they return to the deep sea

again. Unlike many of the shrimps and larval forms on which the

mackerel feed, which are drifted to and fro by winds and currents, the

launce is independent of the wind ; but it is only in certain favorable

localities frequented by this fish that the burying process between tide-

marks, from which it derives its name, can be easily effected; hence,

these resorts are not only valuable as bait grounds, but generally noted

mackerel grounds, such as Seven Islands, and some parts of Bay Cha-

leurs, and jiart of the gulf coast of New Brunswick.

"This bait-fish approaches the sandy beaches fringing the shores of

the gulf in the early summer months to spawn; and here the mackerel

are found pursuing them while engaged in depositing their compara-

tively large reddish-colored ova on the sands between high and low
water. Hence, during flood tide, and in the launce season, mackerel

are commonly taken close inshore on these coasts, in pursuit of the

launce; and the best catches are said to be made during the i)eriod of

high tide, for the following reason : In dull, cloudy weather the launce

buries itself in the sand left bare by the ebbing tides ; but in bright,

hot weather it rarely seeks the shelter of the sands except near low-

water mark, probably because the heat of the sun would be oppressive.

The breadth of sandy ground in which the launce buries itself for the

brief period between high and low water marks is thus dependent upon
the clearness of the sky.

"A continuance of cloudy weather is conducive to this kind of close

inshore fishery; whereas a bright sky, and a day with a drying wind,

leads the launce to select the narrow bands of sandy beach near the

margin of ebb-tide, which always remain moist. In cloudy weather

with a moist wind, the area in which the launce bury themselves and
emerge during the incoming tide is thus very much greater than in

bright, hot weather; and it is not unfrequently found by experience

that the mackerel catch in such localities is much greater in cloudy

weather than in bright weather, because the bait ground is then far

more extensive close inshore.

"As the summer advances and the launce retire to deep water the

mackerel feed upon the free-swimming and floating embryonic forms of

crustaceans; among the latter the zoea of different forms of crabs are

the most common. Adult shrimps of many species form also a large por-
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tion of tlieir food, and the infinite numbers of these forms of life which

exist in the sea, from the coast line to a thousand miles from land, may-

be inferred from the fact that, together with fish, they form the great

staple of food of seals in northern seas.

" Dr. Eobert Brown states that during the sealing season in Spitz-

bergen seas he has taken out of the stomachs of seals various species of

Gammarus {G. Sahi7ii ; G.loricatus; G. pinguis : G.dentatusj G. muta-

tus, &c.), collectively known to whalers under the name ' mountebank

shrimps,' deriving the designation from their peculiar agility in water.*

" These small crustaceans are found in countless numbers on the great

outlying banks off the ISTorth American coast, and in the Labrador seas

they are also in great profusion.

" It is of special importance to notice that very many if not all of

these free-swimming creatures in the sea, from invisible microscopic forms

to the largest shrimp, sink to different zones of water or rise to the sur-

face with the variations in temperature and changes in the direction

and force of the wind. In fine weather when the food is at the surface^

the mackerel, the herriug, and other surface feeders swim open-mouthed
against the wind. Dr. Brown states that the right-whale and most

of the whale species feed in a similar manner. The right-whale feed-

ing, swims leisurely at the rate of about four miles an hour. Mackerel

when feeding come often by millions, like a swiftly-moving ripple on

the water, with eager staring eyes and mouths distended to entraii the

floating prey. Many of the free-swimming Pteropeda are active only

during the night time, sinking during the day to a certain zone of

depth.

"The effect of currents and tides, assisted by winds, is to drive these

free-swimming forms towards the different shores and into land-locked

or sheltered bays. On the shores of the open sea a continued land

breeze drives them far out to sea, and the fish following them will be
lost to view. Off the coast of the United States the mackerel ground
is not unfreauently found near the summer limit of the Gulf Stream
where wide-spreading eddies prevail, caused by the meeting of the

great Labrador current flowing in an opposite direction, or the surging

up of the Arctic underflow. In these vast eddies the temperature is

greatly reduced by the mixing of almost ice-cold water from beneath

with a warm overlying stratum.

"It is here too that the free-swimming mackerel food will congregate,

sometimes at the surface, at other times at different depths, dependent

upon the temperature of the mixed waters. In the vicinity of the south

edge of the Grand Bank of Newfoundland the line of contact between
the Arctic and the Gulf str3ams is sometimes very marked by the local

currents which ' boil and form strong eddies.' The line of contact of

the two great cold and warm currents is continually changing for hun-

dreds of miles with the varying seasons and under the influence of winds;

* "On the seals of Greenland."

—

Dr. B. Brown.
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hence also the changes in geographical position and in the depth or zone
of the open-sea mackerel grounds.*

"Inshore the floating and free-swimming food is drifted to and fro by
winds and tides, and great accumulations are sometimes thrown up
upon the beaches in windrows after storms. This floating and swim-

ming food gathers in eddies, either near the coast line or at the junc-

tion of opposing tidal waves or currents. Hence, along sheltered and
embayed coasts, confronting the open sea in the vicinity of banks where
great tidal currents and eddies are formed, or in the gulf and estuary of

the Saint Lawrence, where two opposite and wholly different tides drag-

ging along the coast-line approach to meet, there will be the mackerel

ground of the fishermen, but not necessarily at the surface.''^

The winged Pteropods very properly form an important part of mack-
erel food, as they sink and rise with changes of the temperature of the

zone or sheet of water in which they are feeding.

5.

—

Eeproduction.

Although little is actually known concerning the spawning habits of

the mackerel compared with those of fish which, like the shad and the

salmon, have been artificially propagated, it is perhaps safe to say that

the subject is understood in a general way. The testimony of reliable

observers among the fishermen of our coast and the coast of the British

Provinces indicates that the spawning takes place in rather deep water
all along the shore from the eastern end ofLong Island to Eastport, Me.,

along the coast of Nova Scotia, and in the Gulf of Saint Lawrence. The
spawning season occurs in May in southern New England, in May and
June in Massachusetts Bay, and in June in the Gulf of Saint Lawrence,

and on the Bradley Banks and about the Magdalenes early in the month,
and, according to Hind, on the northeast coast of Newfoundland toward
the end of the month.t

* There are no mackerel-fisldng grounds within 250 miles or more of the Grand
Bank, and certainly none nearer than 400 miles of its southern edge. It Is possible

that mackerel have occasionally been seen, or stray specimens captured, nearer the

Grand Bank than this, but no mackerel fishermen would think of trying for these fish

east of the west coast of Newfoundland. There are but three instances on record where
mackerel fishermen have gone so far east as that. Whatever influence may be ex-

erted upon other forms of ocean life by the meeting of the Gulf Stream and the

Arctic current, it can be quite safely asserted that the mackerel is never found in

summer near the junction of these currents, excepting, perhaps, on the southern edge
of George's Bank and off the south shoal of Nantucket. These localities are the near-

est mackerel-fishing grounds to the Gulf Stream of any on the United States coast.

And even here mackerel are rarely or never taken nearer than 40 or 50 miles from the

northern edge of the stream.—J. W, Collins.

t During the entire month of June mackerel are taken in the Bay of Saint Law-
rence with roes well developed. Having been engaged in the mackerel fishery in the

Gulf for twenty-two consecutive seasons, ten of which I went to the Bay early in

June, I has'e therefore had abundant oiiportunity to learn the spawning season of the

mackerel in that region. It is my opinion that mackerel spawn in the Gulf of Saint
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Capt. Benjamiu Asliby, of IsToauk, Oouu., states that iu the spring of

1877 mackerel spawned iu great numbers in Vineyard Souud and Buz-

zard's Bay. Many mackerel were taken in the pounds, and the eggs

were so ripe that when the fish were thrown from the net to the boat

the eggs escaped to such an extent that iu cleaning out the boat after-

wards he found at least half a bushel at the bottom. This was as early

as the second of May, and continued through the month.

Capt. E. H. Hurlbert, of Gloucester, found the spawn running out of
'

mackerel taken off Kettle Island, south of Cape Ann, iu May and June.

Capt. Henry Webb, who owns a weir on Milk Lslaud, under the

shadow of the Thatcher's Island lights, obtains many mackerel every

year in his nets. He informs me that when they first make their ap-

pearance, about the first of June, the spawn is running out of them and

many of them are half througli the process of spawning. The eggs will

spurt from a female fish in a stream six feet long, and there is a large

percentage of females in the catch, probably two-thirds of the whole.

Lawrence some time between the 1st and the 15th of July. Have caught them in

abundance and full of roe as late as the 4th and 5th of July, and it is exceedingly

rare to find spent mackerel previous to the 20th of June. In the period when hook-

and-line fishing was most prosperous, the fishermen usually planned to leave th« Gulf
about the first week in July if they had succeeded in getting neatly a fare of mack-
erel previous to that time, since while the fish were spawning, or between the Ist and
15th of the month, but little could be done, as the mackerel sunk at that time, and
would not readily take the hook. The^fishermeu, therefore, knowing that they could

catch few fish during this period, between "hay and grass," as they termed it, usually

improved the opportunity thus afforded of making their passage home and refitting

for another trip with comparatively little loss of time. Apparently one of the most
favorite breeding grounds for mackerel in the Gulf of Saint Lawrence is the area along
the shores of New Brunswick and Prince Edward Island (on the corth side of the lat-

ter) lying inside of a line drawn from North Cape to Point Miscou. Bank Bradley is

also a breeding-ground for mackerel of considerable importance. The fish seem ta

assemble on the grounds mentioned above during Juno, in a depth varying from 3 to

40 fathoms. The greater part, however, are found in a depth varying trom 10 to 2t>

fathoms. The spawning season being over, they usually stay on the same grounds,,

though later in the summer and during autumn the mackerel were formerly abundant
around the Magdalenes and the bend of Prince Edward Island ; when the fall migra-

tion takes place they move farther south. It is probable that large numbers of mack-
erel may deposit their spawn around the Magdalene Islands, though it is worthy of

note that but few or no fish have been taken in that locality on hook and line during,

the month of June. Considerable quantities are, however, caught by the gill-net fish-

ermen early in June, though the catch has alwaj^s been small compareil with that
formerly obtained by hook-and-line fishing in the western part of the Bay.—J. W..

Collins.

As corroborative of the views of Captain Collins, I give the statements of Capts.

Andrew Leighton and Joseph Kowe, two of the most keenly observant, and in con-

sequence the most successful, of tbo old school Cape Ann ''mackerel killers." The
former writes to Captain Collins: "My observations are in harmony with yours." The
latter remarks: ''I have always thought that the mackerel in the Bay of Saint Law-
rence sunk about the last of June to spawn. From the first to the middle of July was
always a very dull time to catch mackerel on hooks. When the mackerel sunk they

were fuU of spawn. When we got them again, about the middle of July, they would,

have the most of the spawn out of them and be some fat."
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The spawn begins to dry up after tlie first of August, and young flsli

begin to appear about the 4th of August. He thinks that it takes mack-

erel four or five weeks to spawn ; after that they begin to grow fat, and
when they are fat there is no sign of spawn to be seen, the male and

female not being distinguishable.

The growth is rapid, and in about seven weeks the young fish are about

four or five inches long.

Mackerel spawn abundantly in Grover's Beach at a depth of one and

a half to two fathoms. The eggs are very minute and the old mackerel

feed upon them greedily.

Captain Fisher, of Portland, Me., told me, in 1874, that when the

mackerel come in they are almost empty and have a muddy taste.

They first engage in spawning, but toward the last of June they have

finished and begin to grow fat.

Captain Hurlbert caught a dozen fish oft' Camden July 1, 1870, which

were half spawned and had spawn running out of them.

According to Mr. Wilkins, of Two Isles, Grand Manan, the mack-

erel spawns there on the rocks and sand in water from 1 foot to 10 feet

or more in depth. This is in the first half of June. The spawn is in

bunches and does not float on the water.

During the spawning season mackerel are taken in seines, as they will

not bite and are then very poor. They come again in September and

October, and are then taken with the hook.

Mr. Hall, of Charlottetown, Prince Edward Island, says that mack-

erel spawn only once in seven years in large numbers, this period rep-

resenting the interval between the successive large catches. The mack-

erel strike in there about the 10th of June. They spawn about the 2d

or 3d of July on the Bradley Bank to the north of Prince Edward Is-

land. At that time they have been taken with spawn running out of

them. They cease to bite for several weeks while spawning. One of

the principal spawning-grounds on our coast appears to be on the Nan-

tucket Shoals, where for a period of three or four weeks after their first

appearance the mackerel hug the bottom and rarely take the hook. At
this time there is a lull in the prosecution of the mackerel fishery, al-

though before its beginning great quantities are taken in the purse-

seines far south along the coast. After the close of the spawning sea-

son the old fish are said to be very poor, but take the hook greedily

along the entire coast, as also before the beginning of the spawning sea-

son ; although the fish first brought to market are sold at a high i:)rice

on account of their previous scarcity, it is not until after the close of

the spawning season and the subsequent fattening up of the fish that

they attain their highest excellence as an article of food. Fall mack-

erel are well understood to be by far the best fish. Storer, in his his-

tory of the fishes of Massachusetts, remarks: "From the 10th of May
to the 15th of June they appear at the entrance to Massachusetts Bay,

having been a few days previous at Nantucket and the Vineyard Sound.

S. Mis. 110 8
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Niue-tentlis of those first seen are males, and they are all large but poor,

weighing from one pound to one pound and a half. At their first ap-

pearance they will not take the hook, and are therefore captured in

seines."

The contrast between the statements of Storer and Captain Webb
should be carefully noted. The former states that the early fish taken

near the end of Cape Cod are mostly males. This would naturally be

the case, as the females at this time are either engaged in spawning or

are perhaj)s so weak that they would not be likely to come to the sur-

face. At Milk Island, however, which seems to be in the middle of the

spawning region, the majority of the fish are females.

We are indebted to Capt. N. E. Atwood for the most complete series

of observations upon the spawning of the mackerel which has ever

been made, and what he has seen he shall be allowed to tell in his own
words

:

"I have many seasons been engaged in fishing for mackerel in our

bay with gill-nets. I watched the mackerel more particularly in regard

to their time for spawning. In 1856, owing to the fact that a measure

had passed the Massachusetts legislature authorizing the appointment

of three commissioners to make investigations with regard to the arti-

ficial propagation of the fish, and that I expected to be named one of

the commissioners, I went to the upper part of Massachusetts Bay,

where it is about twenty miles broad, and I found these spawning

mackerel there near the bottom. This year the mackerel came in about

the middle of May; few at first. On the 20th I went out for the first

time with my drifting-nets all night in the bay ; I caught 2,250 mack-

erel; on the following night I caught 3,520. When I first began to

catch them I observed that the spawn had come to its full size, though

it was not free to run from them, not being yet fuUy matured. On or

about the 1st of June we found that some of them were depositing

spawn, and as I took them from the nets the spawn ran freely. On the

5th of June I took the mature eggs as they came from the fish and put

them in alcohol, marking the date, as I considered this time the middle

of the spawning season. (By the 10th of June the fish had all depos-

ited their spawn, and they then proceeded to the grounds where they

expected to meet with better food in order to fatten and recruit. The
spawning takes place at a depth of from five to fifteen fathoms.) Thirty

days after I went out in the bay and found any quantity of schools of

little mackerel which were, I should think, about two inches long,

though their length might have been a little less. I took a number of

specimens and put them in alcoliol, marking the date. Twenty-five

days later I procured another lot of them which had grown to double

that size. I don't mean to imply that they were twice as long, but

twice as heavy. I put them also in alcohol, marking the date. The

first time I subsequently went to Boston I called on Professor Agassiz

and gave him the specimens. He said that he had never before been
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able to ascertain these facts so clearly and so well, and that he was
very much pleased with them. I watched the growth of these young
mackerel all along, and I saw them grow considerably from month to

month, so much so that the same fall, in the latter part of October, I

caught some of them with a very small mesh net and found they had
grown to a length of 6^ or 7 inches. I kept a small quantity of them,

split, salted, and packed them, in accordance with the Massachusetts

inspection law, as No. 4's, and, since mackerel were then scarce and

very high in x)rice, I sold them for as much as $6 a barrel."

"Much yet remains to be learned in regard to the spawning season

of the American mackerel" (writes Professor Baird), "and little more
is known of this except in regard to the European variety. It is, how-

ever, well established by the researches of Sars that this fish, like the

cod, and many of the flat fish, &c., spawns in the open sea, sometimes

at a great distance from the land, at others closer in shore. Sars found

them on the outer banks of the coast of Norway; and Mr. Matthew
Dunn, of Mevagissey, England, communicates to Land and Water of his

observations of mackerel found, with ripe spawn, 6 miles from the

coast.*

"The fish taken in the wiers and pounds on Vineyard Sound and about

Gape Cod, in the early spring, are filled with rijie spawn; and that the

operation of spawning on the American coast is shown by the immense
schools of small fish that are taken throughout the summer, of various

sizes, from a few inches up, and from Buzzard's Bay to Portland and
Penobscot Bay. No species of young fish is, at times, more abundant
throughout the summer season than the mackerel.

"The egg of the mackerel is exceedingly minute, not larger than that

of the alewife or gaspereau. It appears to be free from an adhesive en-

velope, such as pertains to the egg of the herring, and in consequence

of which it agglutinates together, and adheres to gravel, the rocks, or

the sea-weed at the bottom. As with the egg of the cod, that of the

'spawning of mackerel.

Sir: I have been again fortunate in taking a mackerel alive in the act of spawning,
on the night of May 10, about 6 miles from land. A better specimen could not possi-

bly be had, and the roe ran freely without assistance. I got a bucket of sea-water,

and allowed the fish to spawn in it; for some time I had a, difficulty in fiuding what
became of it, as the globules would not reflect the light of the candle like the pilchard

spawn; but by running the water into a clean bottle, and holding it to the light, I

found them floating on the surface, but not so buoyant as the pilchard roe. In thia

state they contiuued for about half an hour, and then gradually sank to the bottom;

but, unlike the pilchard spawn, they retained their vitality there for more than

twelve hours. With the daylight the globules could scarcely bo discerned by looking

directly down into the water; but on holding it towards the light in a bottle they

could be seen, with that healthy, bright, silvery hue so peculiar to living ones, each

marked with a dark spot in the center. Believing the pilchard spawn would have
reached you, I did not send you any of these. As I sent that spawn by post, I sup-

pose the bottle must have been broken in the post-bag.—Matthias Dunn (Mevagissey,

Cornwall, May 15, 1871.) (Land and Water, May 20, 353.)
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mackerel is provided with au oil globule, which makes it float nearly

at the level of the surface."

I am indebted to Mr. Frederick W. True for a count of the eggs

in two mackerel taken at Woods Holl, Mass., in May, 1873. One of

these (No. 10512, U. S. Nat. Mus.), contained 303,107, the other (No.

15205), 393,887.

The only enumeration of mackerel eggs previously recorded is that

made bj^ Thomas Harmer, in 1764, and published in the Philosophical

Transactions of London, vol. 57, p. 285. He found in one large mack-

erel, weighing 1| pounds, 454,961 eggs; in a second, of much the same
weight, 430,846; and in a third, weighing about 1 pound 2 ounces,

546,681. His estimate is probably too large.

6.

—

Eate of growth and size.

The rate of growth of the mackerel during the first summer has been

quite carefully studied by Captain Atwood; and the same authority

has, i^erhaps, more satisfactorily than any other interpreted the facts

from which may be deduced the conclusions as to their growth year by
year.

Eeferriug to the small fish, 6 J or 7 inches in length, which he believed

to be the young of the year, caught by hiui in October, 1856, he says:

" Fish of this size are sometimes called ' spikes,' but I do not know their

proper name. The next year I think they are the 'blinks,' being one

year old; the following year they are the 'tinkers,' two years old, and
the year after they return to us as the second-size, three years old.

It is jirobable that the fish reaches its full maturity in four years." He
continues: "The first mackerel that come in are very large and spawn-
ers, but these do not bite at the hook; and you don't catch them with

the seine, because they don't show themselves. You would not know of

their presence if you did not set nets for them. When they are taken

in nets set anywhere along the coast, at Provincetown, &c., a good
many i^eople imagine that they are the remnant of the mackerel which
were there the year before, and which have been imbedded in the mud;
and when they taste these fish they fancy that they taste mud. When
the next school arrives there appear mackerel of diflerent sizes, which
take the hook. They are carried to Boston market and are sold fresh

in their season. They are not sold by weight, but are culled, and are

denominated as follows: Large ones, second-size, tinkers, and blinks.

When the large oues are worth 12 cents, the others may sell: second

size, 8 cents; tinkers, 4 cents, and blinks, 1^ cents. These prices may
fluctuate before a large proportion of one or more of the above-named
kinds at the same time. Any man who is well acquainted with them
will make the same culling, as there seems to be a line of demarkation

between the different kinds which stands out prominently.
" Admitting this to be the fact, those that come as blinks are from
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the spawn of the year before, while those which are called tinkers are

from the blinks of the year previous, being the two-year-old fish; and
those that are called second-size are from the tinkers of the year before,

when they grow up and mix with the bigger ones, I don't know how
they live, or much about them. This is my opinion about these matters.

Ton will find fishermen tell you they think that mackerel are six or

seven years in getting their growth."

Mackerel, when full-grown, are from 17 to 18 inches in length; some-

times they attain a larger size. Captain Collins has caught individuals

measuring twenty-two inches. In August, 1880, a school of mackerel

was taken in the vicinity of Plymouth; they weighed from three to

three and a half pounds each, and were from 19 to 19i inches long.

They were regarded as extraordinarily large, and a barrel of them were
sent to the Fishery Exhibition at Berlin as an illustration of the perfec-

tion to which the mackerel attains in this country. Although the size

just mentioned is unusual at present, in past years many thousands of

barrels have been taken nearly, if not quite, as large. The size varies

from year to year, sometimes very few barrels which can be rated as

No. I's being found in our waters. A No. 1 mackerel, according to the

Massachusetts inspection laws, measures 13 inches from the tip of the

snout to the crotch or fork of the caudal fin. The average length from

year to year for the whole coast is probably not far from 12 inches in

length, and a weight of twelve to sixteen ounces. The following quo-

tations from writers of two centuries ago are interesting, since they

show that large mackerel were known to the early colonists of New
England

:

"The mackerel, of which there is choicefull plenty all summer long;

in the spring they are ordinarily 18 inches long; afterwards there is

none taken but what are smaller."—Joselyn, 1675.

"The Makarels are the baite for the Basse, & these have been chased

into the shallow waters, where so many thousands have shott them-

selves a shore with the surfe of the Sea that whole hogges-heads have

been taken up on the Sands ; & for length they excell any of other parts

:

they have bin measured 18. & 19. inches in length & seaven breadth:

& are taken with a drayee, (as boats use to pass to & froe at Sea on

business,) in very greate quantities all along the Coaste.

"The Fish is good, salted; for store against the winter, as well as

fresh, & to be accounted a good commodity."*

7.

—

Enemies.

Captain Collins writes: "The gaunet is one of the most destructive

enemies of the mackerel. I have often seen these birds so heavily

weighted with these fish that they were unable to rise on the approach,

of the vessel until they had disgorged from two to four good sized mack-

*• New England's Fish, John Smith, 1622. U. S. F. C. Rep., 153.
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erel. This is so common an occurrence that there are but few fishermen

who have not witnessed it."

"Porpoises and whales may also be included in the list of enemies of

the mackerel. It is by no means an unusual sight on the fishing grounds

to see hundreds of the former rushing and leaping among schools of

mackerel scattering them in every direction."

"The shark, known to fishermen as the 'mackerel shark/ is one of

the principal enemies of the mackerel. I have often seen them chasing

mackerel, and, when jigging was practiced, it was a common occurrence

for sharks to drive off a school from alongside of a vessel."

Dogfish often hover around the outside of large schools of mackerel,

and doubtless feed on them. Great difiiculty is sometimes experienced

in saving fish that have been inclosed in a x)urse-seine, owing to the im-

mense numbers of dogfish that gather around, and in their efforts to

eat the mackerel, which they see through the meshes, they bite off the

twine, making large holes in the seine through which the inclosed fish

escape."

The dogfish is doubtless a dangerous foe to the mackerel weakened

by the act of spawning, and remaining near the bottom. An old fisher-

man has described to me with great animation how greedily the dog-

fish devour the mackerel which have become gilled in the nets, how
they follow them to the surface and linger about the vessel while the

process of cleaning is going on, drinking the blood of the fish as it

flows from the scuppers.

Among the other principal enemies of the mackerel are the bluefish,

tunny, and cod. The appearance of a school of bluefish in waters crowded

with mackerel is an almost sure signal for their disappearance.

The young mackerel are eaten also by squids. Professor Verrill has

recorded the following description of the maneuvers of the squid known
to zoologists by the name Ommastrephes illecehrosa :

"Messrs. S. I. Smith and Oscar Harger observed it at Provincetown,

Mass., among the wharves, in large numbers, July 28, engaged in cap-

turing and devouring the young mackerel, which were swimming about

in ' schools,' and at that time were about four or five inches long. In

attacking the mackerel they would suddenly dart backward among the

fish with the velocity of an arrow, and as suddenly turn obliquely to the

right or left and seize a fish, which was almost instantly killed by a

bite in the back of the neck with the sharp beaks. The bite was always

made in the same place, cutting out a triangular piece of flesh, and was
deep enough to penetrate to the spinal cord. The attacks were not

always successful, and were sometimes repeated a dozen times before

one of these active and Avary fishes could be caught. Sometimes after

making several unsuccessful attempts one of the squids would sud-

denly drop to the bottom, and, resting ujjon the sand, would change its

color to that of the sand so perfectly as to be olmost invisible. In this
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way it would wait until the fishes came back, and when they were swim-

ming close to or over the ambuscade, the squid, by a sudden dart, would

be pretty sure to secure a fish. Ordinarily when swimming they were

thickly spotted with red and brown, but when darting among the mack-

erel they api)eared translucent and pale. The mackerel, however,

seemed to have learned that the shallow water is the safest for them
and would hug the shore as closely as possible, so that in pursuing

them many of the squids became stranded and perished by hundreds,

for when they once touch the shore they begin to pump water from

their siphons with great energy, and this usually forces them farther

and farther up the beach. At such times they often discharge their

ink in large quantities. The attacks on the young mackerel were ob-

served mostly at or near high-water, for at other times the mackerel

were seldom seen, though the squids were seen swimming about at all

hours; and these attacks were observed both in the day and evening."

B.—STUDIES OF THE MOVEMENTS OF THE MACKEREL
SCHOOLS.

8.

—

Hind on the causes of irregular movements.

In closing this chapter upon the natural history of the mackerel, it

seems appropriate to quote from the writings of Professor Hind some

very important paragraphs in which he has attempted to interpret the

irregular movements of the mackerel schools in our waters, and to ex-

plain the causes of the alleged annual variation of their numbers

:

"What is the proper interpretation of the movements of the mackerel

from its first appearance in the spring to its disappearance in the fall ?

These movements vary with the geographical position of local schools

of this fish. On the coasts of the United States and Kova Scotia, its

annual movements resemble in all i)articulars those of the same species

in European seas where the schools have a free and unobstracted ocean

in which to seek their prey.

" In the spring, at the end of April and May, the Atlantic schools of

this fish which have wintered off the coasts approach the land in sepa-

rate bodies, full of spawn and poor, coming direct from winter homes

where they have remained in a torpid condition, partially buried in

sand or mud. After spawning, the different schools feed for a short

time on the fry of fish, and as the temperature rises they go out to sea

in search of free-swimming crustaceans and larval forms of food accord-

ing as they are distributed by wind and tide.

" They pursue this food against the current or tide. They often feed

during the night, because at that period great numbers of free-swim-

ming larval forms approach the surface. This is one reason why mackerel

schools are frequently missed by fishermen, and areas supposed to be

deserted may really abound with this fish, which would be discovered
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by sink-net fishiug. The currents are constantly changing with the

seasons under the influence of temperature and prevailing winds, hence

the course of direction and depth of tbe food is constantly changing

also.

"Sometimes it is carried far off from the land, at other times towards

it, and the mackerel schools following the food move first in one direc-

tion, then in another, and range from close inshore to fifty miles and

more seawards, and often, doubtless, at a considerable depth below the

surface.

" The general direction of these movements, when plotted on paper,

would be a series of irregular circles or elongated ellipses, the range of

each school or group of schools being opi)osite, and often adjacent to

that part of the coast where they spawn.

"As the fall approaches, owing to the diminution in the supply of

their floating food out at sea, they come more inland.

"All the free-swimmiug larval forms of most species of shrimps,

crabs, lobsters, sea-urchins, starfish, sea-worms, i&c, have disappeared

in the open sea, after passing through their final transformation. But
near the shore there are great numbers of other forms of life, which are

developed later in the year. Coming inshore to feed on these on the

Atlantic coast, the mackerel are found by American fisbermen later

and later on their return voyage to the southwest, which gives rise to

the impression that they are following the schools, when they are only

meeting with fresh schools approaching the shore from their feeding

grounds. Similar movements occur on the Atlantic coast of Kova
Scotia and Cape Breton. As winter approaches, beginning at Cape
Breton in jSTovember, the different schools retire to their winter homes
ofl'tbe coast in deep water later and later from north to south.

" In the Gulf of Saint Lawrence, where land is, as it were, on all sides,

the local schools come from their winter haunts to the banks and beaches

of tbe Magdalens. of Prince EdAvard Island, in the Bay Cbaleur, &c.,

to spawn about the first week in June. They retire after spawning to

deep water, and meet tbe incoming sand-launce. They follow the sand-

launce inshore or on to banks, and for some weeks feed on these fish.

When tbe sand-launce again retires to deep water, tbe season of the

small crustaceans has arrived, and these by tidal action, already de-

scribed, and winds, are concentrated near the coast lines of Prince Ed-
ward Island, New Brunswick, the north and south shore of the Estuary
and Gulf of Saint Lawrence, and the shores of Cape Breton. On all

these coasts the eflect of tbe single and confluent tides, dragging along

the coast line and retarded by it, is to produce eddies, where the free-

swimming food concentrates. The course of direction of the different

schools during the summer is thus dependent upon winds and tides,

and their movements would, if correctly plotted, resemble long narrow
ellipses adjacent to the ooast, which are doubtless many times repeated.

"At the approach of winter tbe different schools seek their winter

quarters opposite and near to tbe places where they spawned in the
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preceding spring-, as is the case of the schools on the Atlantic coasts.

In these particulars their movements resemble those of different species

of fish which feed and move in great schools in directions outlined by
circles or ellipses throughout the period during which they are at the

surface.*

*Itis a fact well known to all experienced mackerel fishermen tbafc during the

month of May and the early part of June large bodies of mackerel pass along the

shores of Nova Scotia and Cape Breton from west to east, and while many of these fish

move throngh the waters of Chedabucto Bay and the Straits of Canso to the Gulf of

Saint Lawrence, other schools pass in around the east end of Cape Breton Island, their

destination being the same as those fish taking the shorter route. No better evidence

of this migratory habit can be given than the fact that at this season of the year the

fishermen along the Nova Scotian coast and about the Strait of Canso are busily em-
ployed in catching mackerel both in gill-nets and in drag-seines. On some occasions

when the season has been exceptionally favorable the amount of mackerel so taken

has often been very great. This movement of the mackerel is so regular and so well-

defined that the fishermen rarely fail to tell within a few days, or, perhaps, even a

few hours of the time when thcj' will appear on certain portions of the coast. The
fall migrations are quite as regular. As the season advances and the temperature

of the water decreases, the mackerel, instead of simply changing their position into

deeper water near their summer habitat, as has been stated by Professor Hind, move
in vast bodies towards the southern part of the Gulf of Saint Lawrence, frequently

striking in a succession of waves, as it were, on the northern shores of Cape Breton

Island, where, deflected from theu' southern course, they divide into two streams or

branches, one passing through the Strait of Canso, and the other out round the north

cape of the island, by its eastern and southern sides, and so on up along the south

coast of Nova Scotia. The mackerel which are found about the Magdalene Islands

during the summer and early autumn apparently move in a nearly direct line towards

the northeast end of Cape Breton Island when they begin their fall migration. I have
often had occasion to notice, in a practical way, these movements, the knowledge of

which is of vital importance to the fishermen and of considerable interest to the nat-

uralist. On one occasion in the fall of 1867 an immense body of mackerel was found

along the north shore of Cape Breton, and on the last day that the fish were seen the

schools came near the surface of the water, and I feel safe in saying, from actual ob-

servation, that they moved at a rate of no less than three or four miles per hour in the

direction of the north cai3e of the island. On another occasion, a body of mackerel that

was found near Amherst Island (one of the Magdaleues') one day, were met with the

following morning about 30 miles distant from the first locality, in the direction of the

north capo of Cape Breton Island, towards which they were moving at the rate of

one or two miles an hour. I have myself seen schools of mackerel off the Nova
Scotian coast, in the fall, moving rapidly in a westerly direction, but all efforts to

catch them with a hook failed, since they seemed to pay no regard whatever to toll

bait. All of my own observations and those of the Nova Scotian fishermen with whom
I have been brought in contact, lead me to believe that mackerel will not bite the

hook to any extent during their fall migrations along the southern coasts of Nova
Scotia. This is all the more remarkable since they seem to take the hook very eagerly

up to the last moment of their stay on their feeding-grounds in the gulf. The spring

and fall migrations of the mackerel on our own coast are carried on with equal regu-

larity and precision. On more than one occasion, in autumn, I have followed these

fish day after day in their progress to the south and west along the shores of Maine

and Massachusetts. An instance of this kind occurred in the fall of 18C2, when I caught

mackerel nearly down to the Fishing Rip on the Nantucket shoals. These fish were

moving rapidly southward, and the schools could be kept alongside of the vessel only

a short time, and each trial had to be made two or three miles farther south than the

drevious one. At another time, in the fall of 1870, the mackerel moved in large schools
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" Sars has shown that this form of movement is taken by the herring

on the j^orwegian coast.*

" The mackerel are pursued by cod and hake, and these fish gather

YThereoffalis thrown over from vessels on which the mackerel are cleaned.

As a natural consequence the mackerel avoid the sea areas where their

enemies are congregated, and fishermen attribute the desertion of the

mackerel-ground directly to the throwing of offal overboard. Cod, and

probably hake, follow up the scent of offal or food of any description car-

ried by currents with remarkable facility, as may be witnessed during

the x)rocess of jigging for cod in calm and clear waters. On looking

over the side of the boat, with a man engaged in jigging at the bow
or stern, as soon as a fish is wounded merely by the jigger and blood

flows from the wound, the creature may be seen to dart here and there

in jiain. The neighboring fish of the cod tribe are attracted by the scent

and follow the blood ' tracks' agaiust the current, hunting their wounded
comrade to the death. A fish comiug across the stream of scent, imme-

diately follows ifc uf), and it is thus that fish offal or bait thrown over-

board in the open sea, or some distance from shore, gathers the fish on

the course of the current. In harbors and confined or landlocked bays,

where there is no constant strong current to carry off the results of

decomposition, and where the sea-scavengers are not sufficiently numer-

ous to consume it, the effect cannot fail to be extremely prejudicial to

young fry and to fish-spawn.

t

very rapidly from Ipswicli Bay across in the direction of Cape Cod. The schools were

at the surface of the water, and it is not an exaggeration to say that their speed was
not less than three or four miles an hour. The schools of mackerel sj^read over many
square miles, each body of fish was separated from the others, perhaps many hundred
fathoms, but all seemed to be impelled by the same motive and were moving steadily

in the same direction. These fish would bite eagerly at the hook for a few minutes at

a time, but so strong was their instinct of migration that it was inij)ossible to detain

them longer than a few minutes at a time in their onward movement.

J. W. COLLINS.
* See chart by Dr. G. O. Sars, in his report for 1874.

t Fisheries of British North America, pp. 20, 21. It is difficult to see how the offal

of mackerel could injure the spawn of the young fry of this fish since the eggs are

known to swim at the surface of the sea, and it is presumable that the mackerel,

when first hatched out, also keeps near the surface. Therefore in a depth of ten or

twenty fathoms it seems extremely problematical that the welfare of either the eggs

or young fish could be interfered with by the viscera thrown over from the fishing-

vessels. Another thing: It is well known that the waters of the Bay of Saint

Lawrence swarm with small and extremely voracious Crustacea—"sea-fleas"—which
rapidly devour anything of this kind which is thrown into the sea. Indeed, so active

are these small scavengers that codfish caught on a trawl are often completely de-

voured by them in three or four hours. Again, there can be no doubt but what throw-

ing over the offal from the vessels is really beneficial to the mackerel, which feed upon
it. The recent diminution in the abundance of mackerel in the Bay of Saint Lawrence,

and the remarkable increase of this fish on our own shores, since the New England
fleet has ceased to visit the waters of the Gulf in such numbers as formerly, seems to

prove conclusively that the decrease or increase in the abundance of the mackerel is

due to other causes than that of throwing over the offal which is taken from those

which are caught.—J. W. Collins.
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" The effect of temperature on the local movements of the mackerel
may be recognized in the process employed by fishermen to ' raise' mack-
erel by toll-bait, and luring them seawards. The mackerel follow the

bait for some distance from shore, where suddenly they cease to bite and
disappear. They probably find long exposure to the warm temperature

of the surface waters unsuited to their habits, and sink to a cooler zone.

" Hence the reason why a ' mackerel breeze,' mixing the heated surface

water with the cooler understratum, is favorable to prolonged mackerel

fishing with bait. The mixing i)roduced by agitation cools the surface

and permits the fish to feed for a lengthened period."*

" The mackerel, like the herring and the cod, seeks cold water for its

spawning grounds wherever the Labrador current exercises its influence.

Between Block Island and Roman's Land, where the spawning grounds
on the United States coast south of Cape Cod are alleged to exist, a

thin wedge of the Labrador current stretches far into Long Island

Sound ."'t

"In Massachusetts Bay, where a mackerel spawning ground also

exists, as also in the vicinity of Stellwagen Banks, the temperature when
observed by Dr. Packard in September ranged from 41^ to 45 degrees,

and the fauna resembled the cold-water species on each side of Jeffrey's

Ledge. On George's Shoals the marine life is said by Verrill to be the

same as that found in the deefjer muddy parts of the Gulf of Saint Law-
rence, and indicates a temperature not above 40 degrees, and probably

considerably lower. Bradelle Bank, according to Mr. Whiteaves, pre-

sents the phenomenon of a small stony patch, tenanted by an assemblage

of marine animals which usually inhabit very cold water, and are almost

entirely surrounded by another series, which are for the most part prev-

alent where the bottom is warmer and more affected by surface condi-

tions of temperature.|

" Wherever the areas are situated where young mackerel are found

in the summer, we find near at hand a cold-water zone, either existing

as a part of the Labrador current at the surface, or brought up from

greater depths by banks and shoals. On the coast of Prince Edward
Island, and in the gulf generally, the cold water lies frequently near the

shore, because the diurnal tides mix the strata warmed during the day-

time with the cold underlying strata. In the estuary of the Saint Law-

rence Dr. Kelly found the surface temperature 57 degrees Fah. on the

*It is often the case that a school of mackerel may be kept alongside of the vessel

for many hours at a time, even during the hottest days of summer, though generally

at such times they will not bite very much. For this reason, therefore, the fishermen

do not usually endeavor to keep the fish alongside of their vessels, but prefer instead

to change their position and try to secure a new school of mackerel. This action on

the part of the fishermen, just referred to, may have led to the belief that their move-

ments were caused by the disappearance of the fish from the vessels' side instead of

on account of the disinclination of the mackerel to take the hook.—J. W. Collins.

tHind, Fisheries of British North America.

t Professor Verrill, page 485, Report of the United States Commissioner of Fish and

Fisheries, 1871-'72.
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9tli July, but three feet below the surface it was 44 degrees, having in

that short vertical space sunk 13 degrees ; at 24 feet it was 40 degrees,

or 17 degrees below the surface temperature.

"The coastal waters of Massachusetts rapidly acquire an elevated

temperature in June, when the waters of the Gulf of Saint Lawrence
are often still ice-cold. In April, May, and June the cod and haddock
resort in large numbers to the banks and reefs off Stonington, Watch
Hill, No Man's Land, and other similar places, but are quite unknown
there later in the summer.

" Local winds and tidal currents bring the waters of the Gulf Stream

on to this coast and displace the cold waters, even at the distance of

twenty or thirtj^ miles from the shore in summer.*
" In the Gulf of Saint Lawrence the temperature of the surface in

summer rarely reaches, as far as observed, the temperature of the bot-

tom of the sea off No Man's Land, or 59J to 61^ degrees in 11 and 18

fathoms respectively.!

" Dr. Kelley records the following surface temperature in various parts

of the gulf, and generally within view of the land

:

Date.

June 19.

July 9,

Aug. 10,

Sept. 2,

June 28
Aug. 14,

Aug. 15,

Aug. 18
Aug. 28,

Aug. 30,

Aug. 31

Sept. 1

Oct. 10,

Oct. 10,

Oct. 11

Oct. 11

Oct. 12;

Oct. 13,

Oct. 14;

,1832
i 1831

, 1831
:, 18.32

,1832
, 1832

, 1832
,1832
, 1832

, 1832
,1832
,1832
', 1832

, 1832
,1831
,1831
:, 1831

:, 1831

, 1831

Position.

OfifPointdeMonts
do

Oflf Anticosti
Mingan Harbor
Estuary of Saint Lawrence.
OftKegashka
In Kegaslika Harbor

do
do
do

Off Mingan
Mingan Harbor
Near Cape Gasp6
Off Cape G-asp6
Near Mount Louis
7 miles off'

Bay of Seven Islands
do
do

Temperature
of surface.

43
57
54
53
48
53
48
38
55
52
51
39
41
43
41
47
46
42
39

" In the harbors of the gulf coast, and even at a considerable distance

off the land, the temperature of the surface is greatly affected by winds.

A warm dry wind off the land diminishes the temperature of the sur-

face by evaporation.

" Tidal currents have a powerful effect on the temperature of the sur-

face over shoals near the shore, by bringing the cold water to the sur-

face. On the 27th June, 1832, Dr. Kelley observed the temperature of

the surface water over a shoal ledge which runs out a considerable dis-

tance from Mingan Harbor to be only 33 degrees ; on the previous day

the water in the estuary of the Saint Lawrence being 47 or 48 degrees.

"Professor Verrill, page 485, Report of the United States Commissioner of Fish and

Fisheries, 1871-72.

t Verrill, op. cit., page 484.
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" In these differences of surface temperatures, and the causes which

give rise to them, we discover the reason why the mackerel retire, as

the summer advances, from the warm coastal waters of the United

States out to sea, where they find a stratum of water of the requisite

temperature for their free-swimming food.* In the Gulf of Saint Law-

rence this requisite temperature is best attained where cold substratum

waters are mixed with warmer coastal waters by the tidal waves, the

food being at the same time brought inshore by these currents as already

described. Here it lingers, partly on account of a suitable temperature

being attained, and partly because the efflux and reflux of the tides oc-

casion a constant cuxular or elliptical movement of the water. Hence,

while the off'-shore waters on the coast of the United States alone pos-

sess the requisite degree of coolness in summer for the mackerel food,

the inshore waters of tbe gulf acquire the degree of warmth best suited

to the habits of these free-swimming creatures, which continues until

late in the fall. The question of inshore and off-shore mackerel fishing

grounds thus becomes, in a great measure, reduced to the different con-

ditions of marine climate which prevail where the Labrador current is

the controlling agent, or where the Gulf Stream asserts its power and

influence during the summer season." t

9.

—

Hind on the causes of the alleged annual variations in

the number of mackerel observed.

"It is well known that the spawn of the herring is deiDosited at the

bottom 5 and owing to the glutinous secretion binding the eggs, one to

the other, it adheres firmlj'^ to everything which may happen to touch

it; and masses of eggs are found to be tightly glued together. But it

has been conclusively established by Professor Sars that the mackerel

spawn, like that of the cod, floats; and the spawn is developed at the

surface of the sea, being drifted to and fro by currents and winds, and,

wholly unlike the spawn of the herring, sculpin, smelt, caplin, &c., is

at the mercy of the ever-varying currents of the ocean.

"The taking of mackerel on banks and shoals, dropi^ing their spawn,

must be accepted that the fish are ready to spawn at the place where

they are then caught. The transparent floating spawn being very diffi-

cult to recognize and indeed rarely to be seen, except looked for and

caught in tow-nets at the surface of the water.

* Mackerel are frequently abundant close in to tbe ebores of New England in mid-

summer. As a matter of fact large catcbes of mackerel bave been occasionally made
in Penobscot Bay, fifteen miles or more inside of tbe outer beadlands and islands.

Bluebill Bay, also in Maine, is a famous resort for small and medium-sized mackerel

in summer. It is also well known tbat tbe immediate vicinity of Monbegan Island

is one of tbe best mackerel grounds on tbe New England coast during tbe montbs of

July and August.—J. W. Collins.

t Fisberies of Britisb Nortb America, pp. 42, 43.
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"But mackerel /Vy are found near the land, in detached sea areas, all

the way from the shores of Massachusetts to the shores of northeast

Newfoundland.

"While the cod spawn on the North American coast during every

month of the year wherever the temperature of the water is sufficiently

low and ice does not interfere, and the herring spawn in like manner

during spring and fall, when the bottom waters have acquired a certain

temperature, the mackerel spawns, as a general rule, in the spring of

the year, and large schools appear to be established where the Arctic

current exercises its influence either as a distinct surface current, or

where it is brought to the surface by banks or shoals, and thus secures

the requisite coldness in the waters for the floating spawn.

"The floating spawn may be drifted by winds or tides many miles

from the i)lace where it is shed; and the birthplace of the fish will be

that portion of the sea area where the young fry first issue from the

Gggj but not the spawning ground of the mother fish. In ordinary

seasons the swing of the tides, apart from local currents, brings back

twice every day the drifting surface matter, Avhatever it may be, near

to the place from which it set out; but winds may greatly alter the

course and distance to which floating ova would be drifted. Hence,

except in the case of secluded bays like the Bay of Chaleurs, Pleasant

Bay or Massachusetts Bay, the geographical position of mackerel fry

is in a great measure dependent upon the winds which may have pre-

vailed. A storm near the end of May or early in June on the coasts of

the United States may drive floating spawn far out to sea, even into

the heated waters of the Gulf Stream ; and it has yet to be shown that

mackerel spawn could survive the sudden and extreme change of tem-

perature this would involve; or a continuance of southerly winds may
drive the spawn on to the shore and destroy it. This occurs frequently

with the spawn of those fish which are deposited near the shore, as in

the case of the capelin and herring. The small size of the mackerel

spawn would cause it to be unobserved, and it would be more dis-

tributed than the spawn of the herring and the capelin. The United

States Signal Service charts show the course of storms and winds dur-

ing the spawning season, which would produce these results.

"The relation of cod spawn to rain has been referred to elsewhere

(Part I, page xii). Ecasoning from analogy, which in so many in-

stances must be for the present our only guide, the effect of rain or of a

rainy month on mackerel spawn would be equally.prejudicial, by caus-

ing it to sink below the surface and be removed from those conditions

of light and oxygen which are essential to the development of the em-

bryo.

"On the other hand, the spawn might be driven in an easterly direc-

tion, or in a westerly direction, and be hatched some miles off the coast

in great abundance. These new schools might attain great magnitude
in three or four years, being unobserved, and might so remain for sev-
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eral years, pursuing their circular feeding movements until noticed by
the fishermen. The same contingencies occur in the Gulf of Saint

Lawrence, and similar distribution arising from winds or tides drifting

the spawn far from the spot where it was shed, often lead to the estab-

lishment of new schools of fish in different localities.

"This feature in the natural history of the mackerel lias already been

noticed with regard to the Bay of Fundy schools.

"The occurrence of mackerel in great abundance on the northeast

coast of Newfoundland, and their subsequent disappearance, may be ex-

plained in a similar manner, and may be attributed to unfavorable

meteorological conditions, which would drive the floating spawn on

shore, or far out to sea. There are, however, other probable reasons

for the observed annual variations in the schools, which will now be

noticed.

"In the foregoing paragraphs it is assumed that the fluctuations in

the numbers of mackerel observed by fishermen correctly interpret a

phenomenon which appears to be generally recognized.

"But while it is right to receive the statement that very large fluct-

uations in the numbers seen usually occur, it is wrong to infer that, be-

cause the schools are not visible, proof is afforded that they do not

exist. There are strong reasons for believing that during many seasons

the schools escape the notice of fishermen on account of their finding

their food in a lower and colder stratum of water, and more rarely com-

ing to the surface than during other seasons. It will now be shown
how a cold stratum is produced, and that, as a necessary result of the

mode of its formation, it varies each year and during every month of

the year in vertical position and thickness, and that it is constantly

brought to or near the surface on banks and shoals within certain geo-

graphical limits. These variations in depth of suitable feeding zones

throw light upon the alleged inconsistency of the appearance of the

mackerel, and its selection of coastal waters in some sea-areas and
oflf-shore waters in other areas, and variations in both during different

seasons."*

10.

—

Observations of American fishermen on the movements
of the mackerel schools.

Since it is not practicable in this place to present a full account of the

movements of the mackerel schools along the coast, it may be interest-

ing to present the observations of a few reliable observers at different

localities.

Captain King Harding, of Swampscott, gave me a very full account

of the movements of the mackerel in Massachusetts Bay.

About the 20th of May the schools begin to draw around Cape Cod
into the bayj the earliest date, in the memory of Captain Harding, is

* Hind, Fisheries of Britisli North America, pp. 22, 23.
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the 11th of May. The schools continue swimming at the surface until

about the middle of June, when they sink down into deep water. Now
none can be taken in the seines. When they disappear they are full of

spawn 5 when they again appear, in twelve or fifteen days, they are

spawned. When any are accidentally hooked up or tolled up during

the slack season they are sometimes seen to have partially spawned.

When they come to the surface they form in schools and move to the

eastward. These remarks apply to the large fish. Small fish may be

schooling at the surface all the time. A i^ound mackerel in the spring

is apt to have spawn in it.

" When jigging was the ordinary method of catching mackerel," writes

Captain Collins, " many thousands of barrels were taken each year dur-

ing or just previous to the spawning season, when the ova was well de-

veloped. It was not an uncommon occurrence for vessels to secure fares

in the Bay of Saint Lawrence before the spawning season was over."

Capt. N. E. Atwood, of Proviucetown, Mass., gives the following ac-

count of the migrations and movements of mackerel:

"The mackerel comes to us from the south. As they are with spawn
nearly mature when they arrive in our bay they probably come into the

South Channel, passing east of !N"antucket, then along the eastern shore

of Cape Cod, then around the cape and on until they reach their spawn-

ing ground in from 15 to 5 fathoms of water, in the southern part of

Massachusetts Bay, where they deposit, as I have answered in another

reply."

"Mackerel leave the coast in the same manner as they came in in the

spring. The mackerel is a migratory species, coming on our coast in

the spring, and when the "water becomes cold leaving the inshore

ground and going to their winter quarters. We have no way of know-
ing where they are when away, but can only say they are at their winter

home. The first that arrive are the largest; others come in later, but

are smaller or rather a mixture of large and small fish. There are no
equal intervals between the arrival of the different schools. When the

fish leave our shores they go gradually, and they are several weeks
passing away from our coast. The mackerel never fails to come, but

often varies in abundance in different years. This may be due to the

fact that the bait has taken a different course. The first run of mack-
erel is made up almost entirely of male fish, but the spawn of thefew
females that accompany them is always very nearly matured wbeu they

reach our coast. "I have to-day (July 1, 1877) examined a quantity of

mackerel brought in by a vessel, caught in another locality, and find

they are about three-quarters males. Neither sex will take the hook
when they first come in; they seem to have no inclination to bite until

they have deposited their spawn; they then commence to feed, and in

time become fat. The large spawning mackerel, after they have de-

posited, pass on to the north. We do not see much of them until they

return late in the autumn. When they pass by here going ofi' the coast
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they do uot take the hook, so we catch them in gill-nets. The second

run of mackerel that comes in the early part of the season, which Dr.

Mitchell, in his 'Fishes of New York,' calls Scomber grex, is the kind

that takes the hook ; they are, no doubt, the younger class of fish. This

fish (mackerel) on its arrival swims low in the day-time; in the night it

comes near the top of the water and is caught in gill-nets. We would

not know they had arrived if no nets were set. The ebb and flow of

the tide does not affect them. I have never seen spawn run from this

fish when taken with the hook; when spawning they do not bite in this

locality. In fishing with gill-nets we see no spawn floating in the

water. There are no pounds here. The mackerel does not run up from

the sea into fresh water. We find no small young fish with the larger

mackerel when they are sjDawniug. Mackerel are liable to go anywhere
when they are following the bait."

In his testimony before the Halifax Commission the same eminent

authority stated:

"The mackerel, like some other species of fish I could name, come in

poor and destitute of fat. being only number threes according to the

Massachusetts inspection law; and when they reach Provincetown,

those that have come in from the south have, I think, spawned at places

at which they have found about the right depth of water for the pur-

pose. I have never fished south of Cape Cod, and hence could not

vouch for that; but the fish that come in east of !N"antucket and South

Channel do not fall in with land or a shoal channel until they strike

back of Cape Cod, and, winding round, come into the southern part of

Massachusetts Bay. In that locality I have fished with gill-nets for a

great many seasons, at the time of their arrival, and they only last till

the bluefish make their appearance. We have six or seven weeks of

mackerel fishing, and generally do something considerable at it; but

after the bluefish come in the mackerel leave, as that drives them all oft"

and ruins our fishery.

"Question. When are mackerel in the finest condition ofi" the coast

of the United States, say from Cape Cod down?—Answer. I should say,

taking one year with another—years difler a little—say from the middle

of September to the middle of October, I could get as nice mackerel as

could be procured at any time during the year, and then good mackerel,

some years, can be obtained as early as the middle of August.

"Q. Is it your opinion that some of the schools of mackerel found ou

the coast of the United States remain there during the entire season,

or do they all go north of the coast of Maine?—A. I tliink that the

mackerel which come south of us, and then strike into Cape Cod and
Massachusetts Bay, and north of that, and some of them farther east-

ward, come in from the deep water, where they have wintered, and

strike on and back of George's Bank. This is my opinion. I consider

that they come from their winter quarters all along the coast, from away
down as far as Chincoteague Shoals to Newfoundland. I have no idea

S. Mis. 110 9
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that the mackerel which are on our coast in the region of Cape Cod and

south of that, or anywhere near that, ever come down the coast here

and pass Halifax. I have uever thought that they did so; but then I

cannot bring evidence to prove that they did. I never saw mackerel

between Cape Sable and Cape Canso, though I have seen some at Louis-

burg, on the soutli shore of Cape Breton Island, when I was there once.

I never saw these mackerel, but I fully believe that mackerel do come

in the spriug uorthward by Halifax, and again pass this way in the fall.

But then 1 think that after the mackerel which pass Halifax get to Cape

Sable they pass oft' 1 he coast.

"Q. I wish you to state how late in the season you have successlully

fished at the Magdalen Islands ?—A. I could not remember the date ex-

actly; but r shouhl think that we never staid at these islands later than

about the lirst of October, though it may liave been the 10th of that

month; but that is about the latest period.

"Q. Have you found mackerel good in quantity at the Magdaleas as

late as the first of October '—A. I think that is the case. I believe

that it was October befor<! we left these islands the first year 1 was there;

and we caught mackeicl Just before we left them,"

Mr. A. B. Rich, of Provincetown, Mass., makes the following remarks

concerning the migrations and movements of mackerel:

"Mackerel come along the const from the south. When the water be-

comes cold the> strike oft" into the dei)ths. It is quite likely that they

spend the winter at the south, at points where the water is about as

cold as along the Massiicluisetts coast in the summer time. They are

first seen in June, and steadily increase until September, when the main

body makes its :i])pearance. The first run is the smallest. Their ap-

pearance is n'gular and certain. In November these fish begin to leave,

and withdraw by degrees. Both sexes come together and the spawn of

the female seems to be juature when they first ai)pear. Very few mack-

erel will take the hook at first, but do so alter the spawning season is

over. Their jirrival is known by their cai)ture only, for they swim low.

Very little spawn luns out of the niackerel caught witli a hook, but

large quantities out of those captured in nets. Mackerel are not anad-

romous. No small (ish are seen on the breeding grounds. Mackerel

seem to like deep water whei>' the lempcr.iture is about 48° or 50°.

About 20 iatlioms is tlieir usual depth."

Mr. Noah Mayo, of Boston, IMass., makes the following statements

concerning the movements of mackerel:

"Mackerel come on this coast from the south, making their first ap-

pearance oft" Cape Ilatteras and along the coast to Long Island. So

along the Massacliusetts ami Maine coasts as it grows latei-, going into

the Bay of Fundy and into the Bay of Chaleur and Gulf of Saint Law-

rence. All mackerel found in the Bay of Chaleur come from the Amer-

ican waters. Most of them ])ass b(>tween (xcorge's Bank and Cape Cod
on their journey from the south to tlieir suminer resort. They leave by
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the same route they came. Mackerel spend their winters either in the
Gulf Stream or south of it, none being seen or caught after they leave

the coast of Massachusetts. Mackerel are first seen off Cape Hatteras

and along by Cape May usually about the last of April. As a rule the

head of the shoids are large and the smaller come right after. From
April to July they continue to come at different times. They commence
leaving about the 1st of November, and continue going in the same man-
ner they had come, some earlier, some later, until into December, then

they disappear. When they return in the s[)ring they are very poor.

Mackerel ai)pear on the coast regular and certain; they never fiiil. In

someyears they are more abundant than in others. If the bait upon which
they feed comes on the coast then they follow, and in proportion as the

live bait is found so is the abundance of the mackerel. The sexes come
together, and they spawn in about two to four weeks after they arrive.

Mackerel take the hook at first as well as at any time, and both sexes

are alike in this respect. Mackerel sometimes swim at the top of the

water, but sometimes they cannot be seen. Birds are often attracted

by them. The spawn often runs from these fish when taken by hookb,

and it is frequently seen floating in the seines. Mackerel are not anad-

romous. Fish of all ages are found together on the breeding grounds.

Mackerel are found in all sorts of water, deep and shallow, but they seem
to prefer shallow water around the shore and on the otf-shore shoals.

They like warm water better than cold."

Mr. Josiah Snow, of Boston, Mass., makes the following report on the

movements and migrations of mackerel

:

"Mackerel come on this coast from the south, first appearing off Cape
Hatteras and then off Long Island Sound, so continuing along the coast.

After passing Cape Cod they become fatter as the season advances.

They pass along the coast of Maine into the Bay of Fundy, to the Bay
of Chaleur and the Gulf of Saint Lawrence. I do not think all the

mackerel found in the Bay of Chaleur follow the American coast; part

of them appear to come direct from the south, striking into Chaleur
through the Gut of Canso. Mackerel leave the coast in about the same
manner as thej' come, some passing off southeasterly, some following

the coast closely and going around Cape Cod. At this time, the season

being so far advanced, with bad weather, vessels do not follow them.

Thoujih there are numy conjectures on this point, it is my opinion that

they (mackerel) spend their winter in the Gulf Stream, or at the south

of it. It is certain that when they leave this coast in the fall they are

fat, and are very poor when they rer,urn in the s])riug. They generally

spawn on our (;oast. Mackerel are first seen in quantity about May
1, and during May and June appear to be constantly coming. Per-

haps a few arrived in April. As a rule tbe first to come are the larger

ones, and the smaller soon alter. They (commence leaving the shore

about November 1, and continue going through part, of December.
They always api)ear on this coast in summer. 1 think more come some
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years than others, because more live bait upon which they feed is found

on the coast some seasons. Runs differ, some being nearly all large,

and some nearly all small. I know of no difference in the coming of

sexes; they usually spawn in about two to four weeks after they arrive.

I know of no difference in the sex in taking liook; as a general thiug

they take the hook freely when they first come. Mackerel swim both

high and low. They are seen in large ' shoals,' or ' schools,' as sometimes

called, and at other times they remain under water so they cannot be

seen without throwing bait to attract them. The fishermen ou this

coast now need to see the fish on the surface because they use semes

altogether. Spawn does not run out of mackerel caught by hook,

nor is it seen in quantity floating in the nets. These fish never go into

fresh water. Young and old come ou the coast together. Mackerel

prefer shallow water and shoals. The w^ater nuist be quite warm to suit

them."

Capt. David N. Mehlman, of Gloucester, Mass., gives the following

account of the movements of mackerel

:

"Mackerel come from the southern coast and pass through the

Southern Channel between George's Bank and Cape Cod. They travel

eastward, and return by the same route toward the south. It is prob-

able that macke^rel spend tlie winter on the coast of Florida and in the

Gulf of Mexico. Thej' are seen about Gloucester first in spring in JMay,

and their numbers continue to increase until the 1st of July. Those

fish that come first are the largest of all in size. There is no regular

interval between tlie appearance of different schools. About November
they begin to leave this coast, and their departure is very gradual.

The appearance of mackerel is rather uncertain. Some years they are

very abundant, while in others they are quite scarce. This may be in

part due to the course they take in coming in, making their scarcity a

matter of appearance and not a reality, and partly also to the change

of the feeding-ground. Some runs are composed of all large fish, and
some of all small ones. Both sexes come together, and it is quite cer-

tain that the spawn of the female is already matured when they first

arrive on these shores. When the mackerel first come they are (juite

uncertain about taking the hook. However, after a short time both

sexes take it readily. The mackerel schools swim high, and make their

arrival known by their api)earance at the surface. They always nuike

a ripple, and not unfrequently attract birds. The spawn never runs out

of tbese fish, whether caught by hook or in nets. Fish of all ages are

found on the breeding-ground. Mackerel remain in ])laces where the

water may be very shallow or as much as 100 fathoms deep. They
seem to prefer rather warm water."

Mr. Moses Pettingell, of Newburyport, Mass., presents the following

report on the movements of the mackerel

:

" In coming in to the shore the mackerel take a northwesterly course

from the Gulf Stream off Cape Hatteras. The first are takeu on the
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edge of the (riilf Stream in April. They usually depart by the same
route. The fish of the tir.st school are seen in April, and are larger than

those of the main Ixuly which arrives in June. The schools, which are

jnauy, are separated by intervals of nearly a hundred miles. The ap-

l)earaiice of mackerel is uncertain in point of time, but they never en-

tirely fail. Mackerel will not take the hook at all times. They will

j<carcely take it at all for ten days or more after they first arrive. They
nsually swim near the surface, and attract birds, and make a ripple.

In the spring months the spawn runs out of the fish caught with the

hook, but the eggs are never seen floating in the nets. The mackerel

ss not an amidromous fish ; they seem to prefer shallow water and a

sandy bottom "

Mr. E. J. jS'ealley, of Bath, Me., states that "mackerel appear to fol-

low the coast northerly in the spring, and to return by the same route.

Mackerel are found on the coast of Maine, for the first time in the sea-

-son at any date from the 15th to the 20th of May, and seem to increase

gradually in number until midsummer. The first school is of large size.

Different schools leave at different times, but the mam body appears to

de})art early in October. Their api)earance is regular and certain.

They all take the hook most readily aft^r the spawning season is over.

They swim low at their first arrival, but afterward very frequently

;swim at the surface. The si)awn is often seen floating in the nets in

-considerable quantity. Mackerel are not anadromous. These fish

Keem to prefer a sandy or gravelly bottom in from C to 12 fathoms of

water."

Mr. Benjamin F. Hinckley, of Georgetown, Me., states that "mack-

iTel come along the coast from the south and go toward the east ; they

i-eturn by the same route. They spend the winter at the edge of the

Gulf Stream. The first fish are seen about the middle of May, and the

main body arrives about the middle of July. The first schools are lar-

gest in size. The fish continue to come in at intervals, and also leave at

different times. Their appearance is certain. The female fish come first

and appear to be ready to spawn. Neither sex will take the hook on first

arriving, and this state of things continues for about a month after their

arrival. The first schools swim low, but the later ones swim high and

attract ifiuch attention. The tide has nothing to do with their move-

ments. The spa\vn is often seen floating in the nets in large quantity.

Mackerel are not anadromous. Young fish are not found among the

spawning ones. After the si)awning season is over the fish seem to

have no i)reference in regard to depth of water."

Mr. George B. Kenniston, of Boothbay, Me., makes the following

statements in regard to the movements of the mackerel:

"They come along the coast from the west, part remaining while

others continue toward the east. They depart toward the west. About
June 10 the first are seen, and after this some are always to be found

until their departure altogether. There are no regular intervals of
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scarcity and abundance. They leave the shores about October Ist to

the 10th, quite gradually. Their appearance is regular and certain.

The small ones appear first, but they continue to improve during their

stay. Their arrival is known by their capture and the ripple on the water.

Maclierel are not anadromous. Their favorite resorts are about rook*

in sluiilow water."

Mr. U. S. Treat, of Eastport, Me., makes the following report in re-

gard to tlie movements of mackerel:

"Mackerel come in from the west. Their presence is known by the

ripple they make at or near the surface. They pass out toward the

west, touching at the bays and harbors. They are last seen 'in the Gulf

of Mexico late- in the season. They first appear in April or May, and

the main body arrives in August and September. The largest and fat-

test are taken in September and October. Several schools or 'runs'

come in at short intervals. They leave in October and November ia

a body. Their appearance is regular, although they sometimes fail

to go as far north as at other times. Want of food is supposed to be

the cause of thi^ thing. The first runs are of the average size, and

are poor ; the later runs are of good size, and are fat. Both sexes com©

at the same time, and the spawn in the female is well matured. Neither

will take the hook readily on first arriving. They swim high, but rarely

attract birds. They leave the shores at ebb tide and return at flood

tide. The sx)awn often runs out of the female when taken with the hook

or caught in a net. The spawn is often seen floating in seines and weirs.

The mackerel is not anadromous. Fish of all ages are found on the

breeding grounds. These fish are found in both deep and shoal water,

and on very different bottoms. The general average temperature oi

bays and the ocean seems to suit this fish quite well."

Prof. H. Y. Hind thus discusses their movements in the Gulf of Saiufc

Lawrence

:

"The mackerel regularly appear at the Magdalen Islands in the Gulf

of Saint Lawrence about one month after the first arrival of the herring.

The time as far as observed during 18G1 to 18GG inclusive, 1871 and
1873 to 187G inclusive, varied from the 30th May to the 12th June.

"The following table shows the dates of the first appearance of the

herring and the mackerel at Pleasant Bay during the years named.
The authorities are to be found in the official reports of officers engaged
in the protection of the fisheries, in Captain Fortin's reports, and in

other published documents relating to the Canadian fisheries in th«

annual sessional papers.

" In Cai)tain Fortin's report for 1853, herring are stated to have arrived

about the 1st of May of that year, and the mackerel fishing to have been

nearly finished on the 7th of June.
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Table showing the period and the yearly differencei< in number of dayn hctwM'n the first mp-

pearance of the herring and the mackerel at the Magdalen Inlands, from 1857 to 1876.

Tear.
First appearance of

the herrinj;.

First appearance of
the mackerel.

1857
1859
1860
1801
1802
18C;5

1

May 17
18G4 ! Mayl

May 7 i June 1

April 29
!

April 28 June 1

May I .

May

23

186.5

1866.
1867 .

.

1808 ..

1869 ..

1870 ..

1871...
1872...

1873....
1874....
1875 ...

1876 ...

April 27
April 25.

May 7...

April 15.

May 8 ..

May 3...

April 27.

May 2...
May 6. .

Mav 5. .

.

32

June 4 32
June 12 25
June 6 i 35
May30

1
.^2

May 29.

June 2

.

May 8i .

June 20

.

June 5 .

.

June 7 .

.

Juno 8 .

.

Juno 6 .

23
Mackerel three weeks later VbaD
usual—^^much ice.

"On the 3lst May I went inside Amherst Harbor and boarded twelve

vessels engaged in mackerel fishing."—(Report of Capt. L.H. LaOhance,

commanding the marine police schooner Stella Maria. December, 1871.

Sessional papers 1872, page 158.)

The mackerel must have been in the vicinity of the Magdaleus during

the last week in May, in 1871, and fishermen were then taking mackerel

simultaneously far south and far north, or in Martha's Vineyard, south

of Cape Cod, in latitude 41° 20', and Amherst Harbor, Magdalen Islands,

in latitude 47° 20', or six degrees of latitude a|)art.

"It will be seen from the table that generally when the herring were

early the mackerel were also early, and when the herring appeared late

the mackerel also were late.

"In 1872 the herring came in on the 3d of May, but owing to the

prevalence of ice the mackerel were three weeks later than usual in-

shore. With this exception the greatest difference between the re-

corded times of the appearance of these fish inshore was thirty-one days,

or about one montb.

"In all instances the large mackerel are generally full of sjjawn when
they are first seen in the spring, and the young fry are observed a few

weeks later in many parts of the gulf.

"It will be observed that in the year 1871 the mackerel were first

taken at the Magdalen Islands on the 31st of May, and in 1872 they

were three weeks behind their usual time. A similar difference in i)oint

of time in the first appearance of this fish on the coast of Massachusetts

occurred during those years. On that coast the following differences

are recorded:
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WAQUOIT, MASSACHUSETTS,*

1871 April 25

1872 May 10

Difference in time—15 days.

MAGDALEN ISLANDS.

1871 ... May 31

1872 June 20

Difference in time—21 days.

'•At the Waquoit weir tlie earliest mackerel would probably be taken

in 1871 . At Amherst Harbor tbe mackerel vessels were actually engaged

in fishing (see L. H. LaChance—Report of the marine police schooner

Stella Maria, 1871), so that the fish must have been present in small

numbers perhaps some days before the fishing began, and we may con-

clude that the difference in time between the arrival of the schools at

the two places in 1871 and 1872 w^as very nearly the same, and due

solely to local variation in marine climate.

"According to resident Newfoundland fishermen, young mackerel

have been seen in great numbers in the Bay of Notre Dame during the

montlis of September and October, about three inches in length.

"They appear on the coasts there generally about the 20th July, and
during the period when mackerel were common on the northeast coast,

Green Bay, at the extremity of the Bay of Notre Dame, was a noted

phice for swarms of mackerel fry."

To this may be added the following statement from the report for 1871

of the captain of the Canadian police scliooner Water Lily:

"These fish, as a general rule, are to be found close inshore during

the month of June and part of July; they then go off into deep water,

their favorite resorts being on the Orphan and Bradley Banks, and from

Point Miscou to North Cai)e, Prince Edward Island. There are some

always to l)e found inshore, but the best fish are in deep water. From
the middle of August till the end of September they are to be found

more off" the Prince Edward Island ; that is to say, from North Cape to

East Point, and in the bay formed Ly Cape George and Cape Jack, on

the Nova Scotia shore. In October, at which time the mackerel are at

their prime, they again strike inshore and are to be found in great num-
bers on the Cape Breton coast from Chetican to the Judique Shoals, but

their position depends a great deal on the weather in the fall of the

year, as heavy gales of wind drive them oft" into deep waters,"

In this connection I cannot refrain from quoting also an extract from

a statement made to the United States House of Representatives by
Hon. Caleb Gushing, in 183G, which teaches us that the habits of the

mackerel were very well understood nearly half a century ago, and were

much the same as at the present day

:

• Report of U. S. Coininissiouer of Fish and Fisheries, 1871-'72.
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"The season for the first appearance of mackerel on those parts of

our coasts where they are usually taken is from the 20th April to the 1st

of May, according as the season is more or less forward ; at which time

they strike on the shore soundings off the capes of the Chesapeake and
Delaware. Between the latter place and Egg Harbors they are usually

plentiful for 15 or 20 days within a few leagues of the land, and mack-
erel vessels, which are on the ground seasonably, meet in general with

good success, if the weather i^rove to be favorable; after which the

mackerel move to the northeast, scattering over a large space of ground,

from near the shore to the soundings inside the Gulf Stream, and ex-

tending down the coast off Long Island and Block Island to Nantucket,

which they reach early in Juue. Sometimes they collect more in bodies

off Long or Block Islands, and are plentiful for a few days, after which

they i)roceed north through the South Channel and between the Vine-

yard Islands into Massachusetts Bay. They reach that bay from the 20th

of June to the 1st of July and continue there until late in November.*******
"It occasionally happens that late in the year fishermen will reap a

rich harvest, when the whole previous season had been comparatively

unproductive. Thus it was in the autumn of 1831, in October of that

year, the mackerel struck in very near to Cape Ann. Large fleets of

vessels collected in such close order as to be coutinually coming in con-

tact. The sea beiug smooth, and great quantities of the bait thrown
out, the fish gathered in vast numbers, and some vessels took nearly one

hundred barrels iu a single day. At the same time they were very

abundant off Cape Cod and on Jeffrie's Ledge; and it was computed
more than 70,000 baiTcls were taken in a single week."

TABLE SHOWma COASTWISE MOVEMENTS OF THE MACKEREL.

The following table, compiled in 1877, chiefly from the records of the

United States Fish Commission, may be of interest, since it shows in a

general way the dates of appearance, greatest abundance, disappear-

ance, and spawning at several jjoints along the coast.

MACKEREL.

Daks of a})pearanc€, greatcut abundance, departure, andspaivning, principalli/ from recordn

of the United States Fish Commission.

Locality. Appearance.
Greatest

abundance. Departure. Spawning.

Cape Hal teras
Capes of Delaware .

.

BaT-negat and Sandy
Hook.

Ea^thaiupton, N. T .

.

rrovidt'nce, E. I

Aprill5-20....|
Mayl I Mav»-12 .

May 15-30

April July, ITovem-
her.

May to Sep- June September 1 5,

Kan.sbon
Wood's Holl, Ma<i8.

tember.
May 2.

May 9.

Waquoit, 1871
;
AprU 19 May 19

Autumn I In bays in spring.

June, on soundings.
November.

I Spawn runs abundantly. May 2.

October Spawn runs abundantly,May 10.
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Mackerel.—Dates of appearance, greatest abundance, departure, tfc.—Coutiuued.

Locality.

Nantucket

Chatham
Harwich

Dennis
Provincetown

Wellflcet

Boston

Newburypoi-t

Georgetown, Me .

.

Boothbay, Me

Segnin Island, Me

Eastport, Me

Sontliem Nova Scotia

Appearance.

May 1-25.

May 1-30.

June

Greatest
abundance.

June
M-iY 15-20 ..

June . .

.

May* .

April .

.

May 20
September and
October.

May

June 10.

May

April andMay

Mayt

October, Ko-
vembcr.

Sei)tember and
October.

July, Septem-
ber.

June, SepteTii-

ber 20 10 Oc-
tober 10.

July 15, Sep-
tember.

July 1, Sep-
tember.

July, Septem-
ber.

August and
September.

Departure.

October 20, No-
vember 20.

November

November .

.

November and
December.

November

November and
December.

October and
Nov(^mber.

September .-.

.

October 1-10..

October and
November.

October, No-
vember.

Spawning.

May and June, on shores.

May.
June, spawn seen in nets.

Do.
Do.

May and June, spawn seen ii

nets.
Do.

Do.

Before July 1.

Spawn seen in weirs.

*At Gloucester. May 13. 1881. tBarrington, N. S., May 14, 1881.

II.—THE MACKEREL FISHERY
STATES.

OF THE UNITED

C—THE PURSE-SB [NE FISHERY.

The purse-seine has come into general use since 1850, und with its in-

troduction the methods of the mackerel fishery have been totally revo-

lutionized. The most extensive changes, however, have taken pla<Mi

since 1870, for it is only during the last ten years that the use of the

purse-seine has been at all universal. As late as 1873 and 1874 a few

vessels have fished with the old apparatus in the Gulf of Saint Lawrence,

and also a few on the coast of New England. Such changes in the

manner of fishing for mackerel have brought about also a change in the

fishing grounds. Vessels fishing in the old style were most successful

in the Gulf of Saint Lawrence, but the ijurse-seine can be used to very

i&uch better advantage along our own shores between Cape Hatteras

and the Bay of Fundy.
The mackerel fleet in 1879 and 1880 is owned almost entirely by Mas

sachusetts and Maine, a very few vessels from New Hampshire and
Connecticut also participating. The distribution of the vessels in the

mackerel fleet, their tonnage, and the number of men employed, is shown
hi the tables, prepared by Mr. U. Edward Earll and printed beiow in

sections 40-43.

11.

—

The fishikg grounds.

In the spring, from March to the 1st of June, the mackerel seiners

cruise between the capes of the Chesapeake and the South Shoal of Nan-
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tucket. The mackerel are first encoontered off Chesapeake and Dela-

ware Bays, from 20 to 50 miles from the land, and jj^radually move nortk-

ward, followed by the fleet. When off the coasts of New Jersey, Long
Island, and Block Island, the fish usually draw closer in to the land,

frequently approaching within one or two miles of the shore. During
the summer and fall months the i)rincipal seining ground for mackerel i*

in the Gulf of Maine, from the Bay of Fundy to Cape Cod; the imme-

diate vicinity of Mount Desert Kock, Matiuicus Rock, Mouhegan Island,

Cape Elizabeth, Boon Island, and Massachusetts Bay being favorite

localities. Good catches of mackerel are frequently made in summer on

George's Bank and, within the i ast few years, near Block Island.

Though mackerel have, at times, been taken in seines in the Gulf of Saint

Lawrence, so little, comparatively, has been done in this locality that it

can scarcely be classed among the grounds generally resorted to by the

mackerel seiners. In a large majority of cases the mackerel schooners

which have gone to the gul f within the last four or five years have met
with decided failures, and in 1880 several returned home from there

without a single barrel of fish.

12.

—

The fishermen.

The mackerel fleet contains a larger percentage of American-bom
fishermen than any other. The 113 mackerel vessels from Gloucester

are manned by 1,438 men, of whom 821 are Americans; 322 Provincials
j

24 British, most of whom are Irish; 39 Scandinavians; G French; and
13 Portuguese. The mackerelmeu belonging to other ports in Massa-

chusetts and on the coast of Maine have a still larger percentage of

Americans in their crews, most of the vessels being manned entirely by
natives of New England. Many of the Gloucester fishermen, engaged
in the mackerel fishery, are, in winter, emj^loyed in the haddock fishery,

in the Georges cod fishery, or in the fresh halibut fishery. Many others,

like those from Provincetowu and Maine, do not go to sea in winter.

The winter herring trade is carried on almost entirely by the mackerel

schooners and their crews from Gloucester and Maine, and the winter

oyster business is, in the same manner, monopolized by the Cape Cod
and Portland mackerel vessels, while som-e of them enter into the busi-

ness of bringing fruit from the West Indies to the United States.

13.

—

The vessels.

The mackerel fleet is made up of 468 vessels, which pursue this fish-

ery to a greater or less extent. Of these, 235 vessels are employed ex-

clusively in catching mackerel between March and November, though
some of the fleet do not start before June or July. A large number of

these, the best fishing vessels of New England, in winter are engaged in

the haddock fishery, in the Georges fishery, in the herring trade, in the

oyster trade, and in the West India fruit trade, as well as in the shore

cod fishery.
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There is a small fleet of vessels which, though, like their companions,

designed for iai)id sailing, are seldom employed in the winter, except in

the herring trade to New Brunswick, on account of the shallowness and

sharpness of their hulls, wliich renders them unfit to encounter the

heavy winter gales in the open ocean.

The mackerel vessels are, as a class, swift sailers ; they carry, while

engaged in this fishery, all the canvas which their rig will allow. The

manner in which their sails are managed, and the amount of canvas

which they carry, are tally described in the chapter on the fishing

vessels. The mackerel schooners, as a rule, spread njore sail, in com-

parison with their size, than any other vessels in the world, except, per-

haps, the extreme tyi)e of schooner rigged yacht, which is esseniially

a development of the fishing schooner.

Vessels designed especially for the work of seining mackerel usnally

have a wide deck, much deck-room being necessary for the {)roper

handling of the fish. Many of the schooners of CO to 80 tons have a

beam of 21i feet to 22.J feet. But, although plenty of deck-room is

considered of great importance to a mackerel vessel, even deck-room

is held to be less necessary than speed. Inconsequence every etJbrt

has been made by the builders to construct swift sailing schooners, and

the result is that jnany of the vessels composing the mackerel fleet are

quite able to cope successfully with first-class yachts of the same size.

The mackerel vessel is fitted for seining; (1) by placing upon her a

summer outfit of i'(^>airs and sails;* (2) by removing the heavy cables

used in winter fishing, and substituting chain cables. This change is

not necessary in the case of many of the Cape Cod and Portland vessels

which are employed in the oyster trade, or in the case' of most of the Glou-

cester vessels engaged in the herring trade, since these use only chain

cables at any season
; (3) by the removal of gurry-pens, and all other in-

cumbrances from the deck
; (4) by the rigging of a seine-roller upon the

port-quarter rail. This is a wooden roller of oak or other hard wood, 6

to 7 inches in diameter, and to 8 feet long, which revolves on pivots

in its ends, received into iron sockets in cleats, which are fastened to the

rail. The forward end of the roller is about 3 feet aft of the main rigging.

* Whatevei- repairs arc needed are first atteuded to, -while, in the meantime, the

jibboom is rigged out, the foretopmast (if the vessel carries one) is sent np, the spars

cleaned and painted, and. the rigging tarred. This having been done, the vessel is

taken on the railway and thoroughly cleaned and painted. The work of cleaning

and painting spars, tarring rigging, &c., was formerly done by the vessel's crew, but

at the present time it is done by gangs of shoresmen organized for the purpose, the

<iX])ense for the labor performed btiing paid for by the fishermen. The custom of

hiring others to do this work began aboTit 1863 or 1864. The fisberies were at that

time vefy prosperous, and many of the fishermen preferred to pay some one for tarring

and such work rather than to do it themselves. At first two or three men of the crew

usnally did the work, being paid for it by their shipmates, but in a short time it

passed into the hands of the longshoresmen to the general satisfaction of both owners

and crews. The work of cleaning the vessel's bottom, preparatory to painting it, is

now often done by shoresmen, who are paid by the crew.
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The use of this roller is to lessen the friction between the rail of the vessel

iiud the seine, as the latter is being hauled on deck or overhauled into the

boat ;* (5) by the head-box being fastened to the forward end of the house.

The head-box is a bin 10 or 12 feet long, and wide enough to receive the

head of a fish barrel. In this box are stowed the heads of the barrels

tliat happen to be ou deck
; (6) by placing the bait-mill on deck, and

fastening the bait-box (when one is used) to the main rigging ou the

starboard side
; (7) by nailing boards to the toj) timbers underneath

the main rail, between the fore and main rigging. These are about G

inches in width, and are provided with single ropes, or stoppers, 2 or S
feet apart; the object of these stojjpers is to hold the cork roi)e of the

seine when brought over the rail, preparatory to bailing the fish from the

seine ui^ou the deck
5 (8) by taking on board an ice-grinder, these

being used only on vessels which carry their fish fresh to market; (9)

by clearing the hold of all bulkheads, ice-houses, or other apj)liance8

which may have been used in the course of the mnter's fisher,\
; (10) by

properly adjusting the quantity of ballast ; if the vessel has been in the

haddock or Georges fisherj^, ballast must be removed ; if in the herring

trade, ballast must be added ; a mackerel schooner of GO tons will carrj-

from 15 to 20 tons of ballast, and in excei^tional cases somewhat more;

[11) by an arrangement of ice-house on those vessels which intend to

take their fish fresh to ^iiarket, somewhat similar to that on board the

halibut fishermen ; t (12) and by taking on board the necessary supjily

* Capt. George Merchant, jr., of Gloucester, Muss., states that pnrse-seiues were used,

by the tishermen of that port for six or seven years before "seine-rollers" were put on
the vessel's rails. This useful implement was tirst iuvented and used by Capt. Simeon
Tarr, of Gloucester, about the yearl8.57, while he was in command of the pinkie "Andes."

tThe mackerel schooner's ice-house, as a rule, occupies the middle portion of the

hold, extending from side to side of the vessel one way, and from the grub beam to

the forward side of the main hatch the other way. It is separated from the other sec-

tions of the hold by bulkheads, and is divided into a number of pens similar to those

iu the ice-house of a halibut schooner. Each of these pens is subdivided into three

parts by shelves, which are constructed, when occasion requires, by laying some
boards crosswise, the ends resting on cleats which are nailed to the sides of the pens.

The first shelf is ])Ut iu about fifteen inches above the floor of the ice-house, and a

second shelf fifteen inches above the first. The front of the pens are closed by boards

which slide iu grooves ou the stanchions, or bulkheads. The mackerel are iced fifteen

inches deep ou the floor of the pen, after w hich the first shelf is laid and another tier

of the same depth is put ou that. After the second shelf is put iu the fish are iced on

it nearly to the deck, a covering of ice being put over all. In this way the fish can

be kept iu a bettei- condition than if they were packed iu a large bulk. If stowed in

bulk the fish are jammed and soon become worthless. An average sized ice-house

has a capacity of about 200 barrels of fresh mackerel; some ice-houses will hold 300

barrels.

Capt. Jose])h Smith, of Gloucester, tells us that at present few of the mackei-el ves-

sels carry ice-grinders, since the fishermen prefer to use the ice-pick instead. Each
vessel employed in market fishing is provided with from 2 to 4 ice-picks, and three

men can pick up ice fast enough to supply a whole crew, even if they should ice 100

barrels or more an hour, which is about the average speed with which mackerel are

taken care of. Captain Smith thinks his crew, on one occasion, iced 300 barrels in an

hour and a half. About 4 tons of ice are i)ut on 100 barrels of fresh mackerel.
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of barrels.* Vessels wliich take their fish fresh to market carry from 175

to 250 barrels ; those intending to salt their fish carry from 175 to 500

barrels, about one-third of this number being Oiled with salt, which is

used in cnriug the fish, and serves in the meautirae as ballast.

Wellfleet has a three-masted schooner, the " Carrie D. Allen," em-

ployed in the mackerel fishery ; her burthen is 175 tons, and she carries

25 men.t

14.

—

Apparatus and method of fishing.

(a) The seme-boat and its fittings.—The boats used by the Gloucester

fleet in the purse-seine fishery are built after a ijeculiar model and solely

for this purpose. The present form of the seine-boat was devised about

the year lHo7 by Messrs. Higgius & Gifi'ord, boat-builders, Gloucester,

Mass.f The seines had previously been set from square-sterned, lap-

streak boats, about 28 feet in length, and resembling in shape an ordi-

nary ship's yawl.

The seine-boat, as now in use, resembles the well-known whale-boat,

differing from it, however, in some important particulars.

The seine-boat, according to Mr. Gifford, must have three qualities:

(1) It should tow well ; consequently it is made sharpest forw^ard. A
whale-boat, on the other hand, is sharpest aft, to facilitate backing

after the whale has been struck. (2) It should row well, and this qual-

' Vessels wliich carry a mackerel pocket or "spiller" are provided with outrijjgers

ou the starboard side and other necessary arraugemeuts for its proi)er mauagement.

All of the seiners also have an outrigger on the j>ort side, by the fore rigging, to fasten

the seine-boat to.

tThe three-masted schooner " Carrie D. Allen," of Wellfleet, Capt. Darius Newcomb,
arrived at Gloucester, June 18, 1874, with 900 barrels of mackerel. Ouly vessel of her

elass in the coast fisheries ; 175 tons, carries 25 men.—(Cape Ann Advertiser, Juno 26,

1874.)

tCapt. George Merchant, jr., of Gloucester, Mass., claims to bave been the liret to

design and introduce the form of seine-boat now universally employed in the mackerel

lishery, and which has been used to some extent in the meuhadeu fishery since 1857.

In 1856, while engaged in fishing for menhaden, he carried two boats, one of which

was a whale-boat of the ordinary type. The latter, which he used for a "second boat,"

l)roved very serviceable—rowing and towing easily, and turning quickly—and was
much better adapted for seining than the old-fashionttl square-sterned seine-boats

which were in general use at that time. Captain Merchant therefore conceived the

idea that a decided improvement could be made in seine-boats by building them on

the same general plan as the whale-boat, through making them somewhat wider than

the latter, especially towards the stern, so that they would be better able to bear up

the seine. Having decided on the dimensions required, Captain Merchant wrote to

Mr. Higgins (now the senior partner of the celebrated boat-building firm of Higgins

& Giftbrd, Gloucester, Mass.), who was then at Proviucetown, desiring the latter to

build a boat 21 feet long and according to tht' plan snl)uiitted, and which should be

ready for the season of 1857.

Many of the old fishermen laughed at the idea of attempting to use a sharp-sterned

boat for purse-seiniug, declaring that it would ui)set while the seine was being "pursed
up," that it would tow under, and making other uufavorable predictions. Notwith-

standing their croakings, they soon became convinced of the good qualities of the new
boat, and in the following years hastened to adopt the same kind themselves.



[53] HISTORY OF THE MACKEREL FISHERY. 143

ity also is obtained by the sharp bow ; the whale-boat also shouhl row
well, but iu this case it has been found desirable to sacritice speed in

part to the additional safety attained by having the stern sharper than

the bow. (3) It should be stiff or steady in the wnter, since the o[)er-

ation of shooting- the seine necessitates much moving about in the boat.

The Gloucester seine-boat of the present day is a modihcation of the

old-fashioned whale-boat, combining the qualities mentioned above.

The average length of such a boat is nbout o-i leet, its width 7 feet 5

inches, its depth amidshi}) 33 inches. At the stern is a platlbrm, meas-

uring about 4 feet, fore and aft, on which the captain ?;lands to steer;

this is G to 8 inches below the gunwale. Another i)l;itibrm extends the

whole length of the boat's bottom, from the afterpart of wliich the seine

is set. In the bow is still another platform, on which stands the man
who hauls the cork-line. There are four thwarts or seats, a large space

being left clear beliind the middle of the boat for the storage of the

seines. Upon the starboard side of the boat, near the middle, is ar-

ranged an upright iron support, about 18 inches in height, to which are

attached two iron snatch-blocks used in working the purse-ropes.*

Upon the opposite side of the boat, generally near the bow and stern,

l)ut with i)osition varied according to the fancies of the fishermen, are

tised iu the gunwale two staples, to which are attached other snatch-

blocks used to secure additional i)urchase upon the purse-ropes. In

the center of the jilatform at the stern of the boat is placed a large

wooden pump, used to draw out the water which ac<;umulates iu large

quantities during the hauling of the seine. The steering rowlocks,

with the peculiar attachment for the tow-rope and the metallic fixtures

described above, are manufactured especially for seine-boats by Messrs.

Wilcox & Crittenden, Middletown, Conn.

Until 187L* the seine-boats were always built in the lap-streak style;

since that time an improved form of smooth-bottomed boats, built with

battened searn, set-work, sheathed inside with pine, and with oak frame

and pine platform, has been growing in popularity. The advantages

claimed for this boat by the builders are: (1) increased speed; (2)

greater durability, on account of the more solid character of the wood-

work and tighter seams ; and, (3) less liability to catch the twine of the

nets by reason of the smooth sides. It is not so stiff as a lap streaked

boat of same width, but in other respects superior.

Since the general adoption of the purs(^seine, in the uu'idiaden and

mackerel fisheries, an account of which is given elsewhere, there has

*The lirst iron purse-davit (with wooden .sn;itch-l)locks), according to Captain

Merchant, was invented and nseil by Capt. Hi-nry ]?!atcli(ord, in 18r>8. With the

exception of the bloclcs, it was essentially the same as the purse-davit in use at the

present time. Previous to this a wooden davit (usually an old one), suc-h as were in

use on the fishing-vessels, was employed for the pnri)ose of pursing up the seine.

These davits were rigged out over the side of the l>oat, a place being cut in them

three or four inches deep, so that thej' might lit over the gunwale of the boat in such

a manner as to steady the outer era! while the inner end was secured to the midship

thwart by n grommet strap.
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been a grad lal increase from year to year in the size of the seine-boats,

keeping imce with a corresponding increase in the size of the seines.

In 1857 all boats were 28 feet in length. lu 1872 the length had in-

creased to 30 feet, and in the summer and fall of the same year un

additional foot was added to the length. In 1873 almost all boats

which were built had a length of 31 feet, a few of 32 and 33. In 1874

almost all were 33 feet, as they were during 1875 and 1876, although

some were made 35 and 36 feet. In 1877 34 feet is the most popular

length, though one or tv\'o 38-foot boats have been built. Seven, eight,

or nine oars, usually 13 or 14 feet in length, are used in these boats,

besides a steering-oar of 16 or 17.

These boats last, with ordinary usage, six or seven years. At the

close of the fishing season they are always taken ashore and laid up for

the winter in a shed or under trees, and are completely retitte<l at the

beginning of another season.

The seine boats carried by the "meuliaden catchers" south of Cape

Cod and by all the steamers are shaped like ships' yawis, square-sterned,

smooth-bottomed, and batten-seamed, 22 to 26 feet long and 6J feet

beam. They are built at Kew Bedford, New London, Greenport, and

at Mystic Eiver, and cost about SJ25 each, the finest $185. The I^ew

Bedford boats are preferred by many fishermen.

The Cape Ann fishermen stow their seines in one boat, and in shoot-

ing the seine one end of it is carried in a dory.*

The arrangement of the thwarts are especially adapted for the mack-

erel fishery. There is some variation, however, as to the number of

these in the different sizes of boats. In the size most commonly in use

at the present time (1881) there are six thwarts, five of these being for-

ward of midships, and one 7i| feet farther aft. The following are the

general dimensions of the boat: 36 feet long over all; 7 feet 7 inches

Avide; 2 feet 8 inches deei). The bow thwart is i)laced 4 feet from the

stem, and there is a space of 2.1 feet between ea(4i of the five forward

thwarts. The boat is ceiled to the gunwales and platformed inside.

In the bow she has a raised ])Iatf()i'm wliich comes up to the level, or

nearly so, of the forward tliwart. to which it extends, and is bulk-

headed on the after end. Tlu^ stciii is covered over on the top of the

gunwales, forming the stern sheets, this being 3 feet long forward of

the stern-post, with a bulkhead on the forward side. ForM'ard of this

again, and a little below the level of the thwarts, is another platform, 3

feet in length, also bulkheaded on the forward side; on this the seine-

master stands while steering the boat, and in it is placed the pump by

which the boat is freed from water. The after portion of the boat be-

tween the two after thwarts is used for stowing the seine, this being a

section 7f feet long by 7| feet wide. There are five rowlocks on either

side, corresponding to each of the five thwarts. The purse-davit is

placed on the starboard side and usually stepped in the midship thwart

*Goocle, History of the American Menhaden, p. 122.
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near the gunwale. At present, however, an improvement has been
made in placing the purse-davit by stepping it in the thwart nearer

to the center of the boat, it being placed at a distance of 18 inches

to 2 feet from the gunwale. It is said that by this improvement the
seine can be more easily pursed up and the pursings taken over the
gunwale of the boat without the use of a pry or lever, and also that

there is less probability of the boat being capsized. The boats of the

most recent construction have their purse-blocks on the port side,

nearer the bow and stern than formerly, the forward being 2 feet aft of

the stem, and the after one close to the upper stern sheet, about 3J feet

from the stern-post. Galvanized iron plates, each provided with a pro-

jecting eye, are neatly fastened to the gunwale, and the snatch-blocks

are hooked into these eyes.

Until recently it has been customary to build these boats with a raised

garboard, in imitation of the whale-boat (whale-boats are constructed in

this way by some builders), but within the present year, during 1881,

Messrs. Higgins & Giflford, before mentioned, and the principal if not the

only constructors of this style of boat in the United States, have built

them with smooth garboards, which have given better satisfaction than
the old style. They are remarkably well adapted for swift rowing and for

towing. Both of these qualities are very desirable, especially the latter,

since they are frequently towed at a rate of 10 or 12 knots. The thwarts

are double-kneed but not dunnaged. The boat is steered with an oar

similar to the whale-boat. On the port side are two oar rests in which
the oars are placed after the seine has been shot. The after one of

these is just forward of amidships, and the two are separated 8 feet.

The seine-boat is usually towed astern by a warp, a 2^ or 3-inch r^pe,

20 to 50 fathoms in length. When the vessel is making a long passage
the seine-boat is hoisted upon the deck. Some of the larger vessels

carry two seine-boats and two seines. In the largest schooners these

boats are both of a large size ; in other vessels, one of them is usually a
small one. In addition to the seine-boats, each vessel carries two dories.

One of these is usually towed astern when the vessel is on the fishing

grounds ; sometimes both. They are taken on deck in rough weather,

when making a passage, or when not required for use in fishing.* When
* The following is the price-list of Messrs. Higgins & Gifford, of Gloucester, Mass.,

for 1880

:

Seine-hoats, including pump, iron breast hook, outside tow iron, and iron stem cap.

Smooth bottom, battened seam, 31 feet ^186 00
Smooth bottom, battened seam, 32 feet 192 00
Smooth bottom, battened seam, 33 feet 200 00
Smooth bottom, battened seam, 34 feet 210 00
Smooth bottom, battened seam, 36 feet 225 OO
Galvanized rowlocks, with brass sockets, per set (8) » 6 50
Pursing gear 8 50
Patent steering rowlock with socket 1 5J5

Pursing blocks, per pair 6 00
Towing iron and pin .... 8 00

S. Mis. 110 10



146 EEPORT OF COMMISSIONER OF FISH AND FISHERIES. [56]

a. large catch is obtained at the last set of a seine for the trip, and more
mackerel are secured than the barrels on board will hold, the dories are

taken on deck and filled with fish. During the mackerel season it is a

common occurrence to see, in any of the large fishing ports, vessels ar-

rive with both dories piled full of mackerel.

(6) The seine.—Two kinds of seines are used. The large seine, only

cised in connection with the largest kind of seine-boat, is 190 to 225

fathoms in length, and 20 to 25 fathoms in depth when it is hung, being

deeper in the center of the bunt than at the extreme wings, one of which,

the "boat end," is from one to ten fathoms deep, and the other, the

^' dory end," varies from about seven to fifteen fathoms in depth.* It is

made of three kinds of twine. The "bailing-piece," which is a section

of the net occupying about 10 to 12 fathoms along the center of the

cork-line, and having about the same depth as length, is made of the

stoutest twine. Beneath this, and composing the remainder of the bunt

and extending to the bottom of the seine, is a section knit of twine a

size smaller. There is also a band of large twine, 15 meshes in depth,

extending along the cork-line of the seine on either side of the bailing-

piece to the extremity of each wing. The remainder of the net is made
of smaller twine.

A seine 200 fathoms in length is usually about 1,000 meshes deep,

both in the bunt and in the wings. The strongest twine is placed at

those places where the seine is subjected to the greatest strain. On the

cork-line are two or three sizes of corks, the largest being placed over

t\\e bailing-piece, the smallest generally at the ends of the wings. The
<iork in the middle of the seine is much larger than the rest, and is painted

orcfveredwith canvas in order that it maybe easy to find the center of

the net either night or d^y. To one end of the cork -line at the upper cor-

ner of tlie wing, which is first thrown out when the seine is set, is a buoy.

The seine is hung to lines which are called the hanging-lines. The lead-

line is ])laced as in an ordinary seine, and is weighted with sinkers

^bout two ounces in weight, which are attached to it at intervals varying

from a few inches to several feet. The arrangement ofthe pursing rings

-and bridle is described elsewhere. In a mackerel seine of 175 fathoms the

bridles are about 15 to 18 feet in length, and the rings, which weigh 1^

pounds and are 3 inches in diameter, are fastened to the middle of each

l)ridle. The middle ring is on the bottom of the seine, opposite the mid-

dle cork already referred to.t The purse-line extends through the rings
j

* Capt. Joseph Smith tells us that the depth of the seine-ends varies a great deal

according to the fancy of the fishermen. Some of the skippers prefer to have the ends

of their seines "taken up" enough to make them very shallow, while others think a

Bet with deep ends will fish the best.

tThe middle ring is usually made of different metal from the others, or is larger, so

that the center of the bottom of the seine can be easily found.
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its center is marked by a line tied around it or tucked through its strands,

but more frequently now by a brass swivel, into which the purse-rope is

spliced, and which serves the double purpose of marking the center of

the line and preventing it from kinking.*

When the vessel is not searching for fish the seine is stowed on a
grating forward of the house, between that and the after hatch. This

grating is a frame-work, about 8 to 10 feet square, made of boards from
4 to C inches in width, crossing each other at right angles. The board-

ing is supported on a frame-work of joists. The top of the grating is

4 to 6 inches above the surface of the deck. When two seines are car-

ried, the grating must be wider. When the seine is stowed in the boat

or upon the deck, it is always "salted down" to prevent it from rotting

or burning. From a bushel of salt to a barrel or jnore is used, accord-

ing to the necessity of the case. When the seine is thus stowed, it is

often protected by a canvas cover.

* The following dimensions of an average-sized deep-water mackerel purse-seine have
been supplied by Capt. George Merchant, jr., of Gloucester, Mass.

:

Total length of seine when hung, 203 fathoms.

Depth, 1,000 meshes, or about 21 fathoms.

Size of mesh in all its parts, 2 inches.

Length of ''bailing-piece" or "bunt," 500 meshes; size of twine, 12-9.

Depth of "bunt" or " bailing-piece," 500 meshes.

Length of " sides," each, 300 meshes; size of twine, 20-9.

Depth of " sides," each 500 meshes.

Length of " under," 1,100 meshes; size of twine, 20-9.

Depth of "under," 500 meshes.

The central section of the mackerel purse-seine, that portion composed of the bail-

ing-piece, sides, and under, is generally spoken of as the " bunt," though the bunt
proper constitutes only a small portion of it. Capt. Joseph Smith, of Gloucester, says

that at present the whole center of the seine (including the bunt, sides, and under) is

made of one size of twine, 20-12, this portion being 1,000 meshes square.

There ia sometimes considerable difference in the length of the wing and arm of one
end of the seine from that of the other, though some are constructed with both ends of

equal length. Many of the seiners prefer to have the bunt of their seines a little to

one side of the middle of the net. In such cases the ends are, of course, of unequal

lengths. It may also be mentioned that a border of stout twine (size 20-9), 15 meshes

deep, extends along both the top and bottom of the wings and arms of each end of

the net.

Size of first wing, 125 yards long in the web, 1,000 meshes deep ; size of twine, with

the exception of that for the border, 16-6, hawser-laid ; si ze of first arm on the same
end of the net as the wing just described, 125 yards long in the web, 1,000 moshee

deep ; size of twine, exclusive of that in the border, 20-6, hawser-laid. Size of wing
No. 2, on the other end of the net, 150 yards long in the web ; depth, 1,000 meshes;

twine, 16-6, hawser-iaid. Size of arm No. 2, 150 yards long in the web ; depth, 1,000

meshes ; size of twine, 20-6, hawser-laid, exclusive of the border.

Captain Merchant writes :
" We always use for hangings 6-thread manila right and

left rope. In Boston factories they sometimes use 9-thrcad manila for bridle-rope, or

'loops,' as they are occasionally called." These loops, to which the purse-rings are

attached at the bottom of the seine, are one part of the hanging-rope, and are made
three fathoms long, the spaces between them being the same distance. Thus it will

be seen that the purse-rings are about 6 fathoms distant from each other. Captain
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When looking out for mackerel the seines are generally stowed in the

seine-boats ui)on the platform arranged for that purpose between the two
after thwarts. The cork-lines are stowed aft and the lead-lines forward,

the seine always being set from the starboard side of the boat.

As has been stated, the small seine differs from the large seine only in

its size, being from 150 to 175 fathoms in length and 10 to 12 fathoms in

depth. These seines are used in shallow water, and those vessels which

have gone to the Gulf of Saint Lawrence for the purpose of catching

mackerel by this method have generally carried them.

Many of the large schooners carry two seines whether they have two

seine-boats or not, since the deep seine cannot be used on rocky bottom

in shallow water.

The seine is always .passed from the boat to the vessel and vice versa

over the roller upon the port side, which has already been described.

To transfer the seine from the vessel to the boat requires five or more

men. The operation can be j^erformed in from fifteen to thirty minutes.

To haul the wet seine from the boat to the vessel is a somewhat labori-

ous task, but as less care is required than in stowing it in the boat, less

time is usually needed to perform this operation.

(c) Bait.—Mackerel seine.rs usually carry a small supply of bait for

the purpose of tolling the fish to the surface and, incidentally, of catch-

ing fish with the jigs when they are not schooling. Sometimes they toll

the school along side and spread the seine around the vessel, and as

she drifts over the cork-rope and away to leeward the net is pursed up

Merchant adds :
" We use the left-laid rope for loops and the right for the sinkers.

The loops are formed by separating the ropes at what are called the ' bridle hitches.'

Only one ring is attached to a loop." The net has attached to it, when completed,

800 No. 1 corks, 1,200 No. 2 corks. The No. 1 corks, which are the largest, are placed

in pairs in the center of the bunt of the seine, at a distance of 10 inches between the

pairs. The " middle cork," however, is made of three, joined together and covered

with canvas. This is for the purpose of determining the center of the seine when it

is being overhauled. The No. 2 corks are secured to the upper part of the seine upon
the wings and arms, being placed 15 inches apart. From G5 to 75 pounds of lead sink-

ers, which weigh from 2^ to 4 ounces each, are placed at the bottom of the seine.

None of these are put in the bunt, but are scattered along the foot of the wings and
arms, being nearest together close to the ends of the net. The rings used at present

are made of galvanized 1-inch iron, and weigh about 2^ pounds each ; with the sinker-

leads they make about 160 pounds weight attached to the bottom of the seine. One
and three-fourth inch hemp rope is used for the purse-line, the length of this being

generally about 25 fathoms more than that of the seiue. In hanging the seine it is

"taken up" at the ends, so that one end is 7 fathoms deep while the other is only 1

fathom deep, though the middle of the net will go down 125 feet. The first or deep-

est end is called the " dory end " or " outer end," and the other is known as the " boat

end" or "inner end." As will readily be understood by reference to the preceding

dimensions of the purse-seine, the difference in the depth of the several sections of

the net, when hung, is due solely to the " taking up " in the process of hanging it,

since the webbing is of the same depth throughout. The purse-seines, like many
other things, are being improved. Those we are making now [for the mackerel fish-

ery] are much lighter than we have been making them in former years, and can b©
handled with greater ease and rapidity.
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and the fish captured. It is often the case, too, when mackerel are

moving rapidly for the men in the dory to throw bait ahead of the

school, and while the fish are thus induced to stop, the seine-boat circles

around them, the net is thrown out, and while yet engaged in feeding

the fish are inclosed in the big purse. Many good catches are obtained

in this way. The favorite bait is slivered and salted menhaden, of

which each vessel usually carries five to ten barrels. Many if not all of

the vessels, however, at the present time, depend entirely upon small

mackerel, which they catch and salt. The bait-mill, bait-boxes, and
bait-throwers are similar to those used in the mackerel hook fishery, and
are used in the same manner.

[d) Methods of seining by day.—The following description of the method
of seining mackerel is mainly from the pen of Mr. J. P. Gordy: When
a vessel is on the fishing grounds and there are no signs of fish, if the

weather is favorable, a man is stationed at the mast-head on the look-

out, while the rest of the crew, excepting, of course, the man at the

wheel, lounge lazily around, amusing themselves as they feel inclined.

If a whale is seen blowing or a vessel is "putting out her boat," the

man at the wheel steers toward them. The skipper is usually on deck
directing the evolutions of the vessel, and is consulted before any change
is made in the course of the vessel. When signs of fish begin to be numer-
ous and sea geese and ganuets are plenty, and whales and porpoises

show themselves frequently, the "fishy men" of the crew stop lounging

and begin to survey the surface of the water intently. At such times

one can count half a dozen here and there in the rigging, carefully observ-

ing the movements of other vessels, if any of the fleet are in sight.

*' Tliere's crooked actions, men," the skipper exclaims, meaning that some
vessel in sight suddenly alters her course, and that she is either on fish

herself or sees another vessel that is. When one school appears, another

is likely to be seen, and when a vessel has "crooked actions," those who
observe them bend their course in the direction in which she is sailing.

When a man sees fish, he shouts, " I see a school." "Where?" asks

the captain. The direction is indicated. "How does it look; is it a
good one?" He wants to know whether they are tinkers or whether
the fish seem large. If they are abundant, he will wait until he gets a
"sight" at a good school. Much attention is paid by the lookouts to

the manner in which the school of fish is moving. The seiners prefer

those schools which are "cart wheeling,"* or going round and round in

circles in a compact body, in the act of feeding. Fish which are "cart-

wheeling" can be surrounded with a seine much more readily than those

going straight ahead in one direction.

If the man who has found the school is not experienced, the captain

examines it for himself, and if satisfied that it is a good one he shouts,

"Get in the seine boat; look alive, boys." As a pack of school-boys

* This hiibit of circling, which the mackerel performs, is also called " milling" by the
fislK-rmen.
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jump from an apple tree when the indignant owner appears, so eleven

men leap into the seine-boat one over another, as if they had meant to

jump overboard but by accident had reached the seine-boat instead.

The captain takes his place at the steering-oar. Two men sit on the

forward part of the seine and one at the cork-line, ready to " throw out

the twine" when the captain gives the word of command. The remaining

seven row swiftly and silently until the fish disappear or the captain

orders them to "stop rowing." All the while the captain is eagerly

watching the fish, noticing which way they move and how fast. He
wants, before beginning to put out his twine, to get near enough to en-

able him to make the wings of the seine meet around the school. He
must, therefore, keep far enough away to prevent the head of the school

from striking the seine until it is nearly pursed up. He calculates the

speed of the fish, and sets the seine in such a manner that by the time

the school gets thoroughly within the circle of the net he will be able to

come round to the starting point and completely encircle them. If he

fails in this, the wings of the seine must be towed together before it can

be pursed up, and in the time thus occupied there is a chance of losing

the fish. A skillful skipper rarely fails in making the ends of the seine

meet. In seining on George's, or any other -place where there is a strong

tide, it requires much skill andjudgment to set the seine in such a manner
that it shall not be tripped and thrown out upon the surface of the wa-

ter. Under these circumstances, to prevent " tripping," the seine should

be so set that the bunt of it will be in the direction from which the tide

runs; the force of the tide then aiding the act of pursing the net.

When the skipper is near enough to satisfy the conditions of the

above problems he orders the men at the seine to " Put out the twine.''

They begin their work, the oarsmen in the mean time rowing as fast as

possible. The skipper steers the boat around the school in such a man-
ner that when the seine is fully out the cork-line approximates more or

less closely to the form of a circle. Two of the men who did not get in

the seine-boat now appear on the scene of action in the dory in which
they have closely followed in the wake of the seine-boat until the act of

setting begins. As soon as the first end of the seine has been thrown
overboard they row up to it and seize the buoy at the end of the cork-

line, which they hold until the seine-boat has made a circle, merely rowing
fast enough to keep the end of the seine in its place and to prevent it

from swagging. When the seine-boat has completed its circle, it ap-

proaches the dory, which is holding fast to the buoy. When the two
ends of the seine meet, the men in the dory get into the seine-boat to

assist in pursing; sometimes, however, the ends do not meet, and in this

case they are brought together by means of a line, about 20 fathoms in

length, which is always taken in the dory and is fastened by the men
in the dory to the buoy and carried to the seine-boat.*

* Capt. Nelson A. Kenney, of Gloucester, states that two men usually go in a dory,

one of whom pulls a little while the other holds to the end of the seine. If the one
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The work of "pursing iip" is now to be performed with all possible

speed. Until this is begun the seine is in the form of a hollow cylinder,

and the fish, in order to escape, have only to dive down and swim away
under the lead-line. In pursing, the bottom of the seine is to be closed

up, and in this operation the saying of the men, "A man who won't pull

every pound he can and an ounce more, is not fit to be a fisherman," is

fully exemplified.

The men stand six in one end of the seine-boat and seven in the other

end, holding the two ends of the purse-line, which, having passed through
the rings in the bridles on the lead-line of the seine, pass round the two
blocks of the purse-davit and through the snatch-blocks on the opijosite

side of the seine-boat, one of which is forward and the other aft. One
of the uses of the bridles now appears. As soon as the men in the
seine-boat commence pursing n\) the seine the rings, which before this

have been hanging downward below the lead-line, now extend the same
distance laterally from this line. We have only to remember that they

all extend toward each other to see that they considerably diminish

the open area at the bottom of the seine. To be sure, the spaces between
the bridles are open, but the fish are not likely to escape through these,

for in such an attempt many of them would strike the bridles and find-

ing such obstacles would turn, hoping to find an outlet in some other

direction.

The men stand, as has been said, when pursing up the seine, six in one
end of the boat and seven in the other. They are divided into three rows
of three and one of four men. On the side of the boat next to the seine

are two rows of men facing each other and pulling ; one row on the end
of the first line that passes over the blocks in the purse-davit nearest

them, the other on the other end of the purse-line passing over the other

block of the davit. Each end of the purse-line passes around another

block, which changes the direction of the line, and two rows of men on
the side of the boat away from the seine stand back to back, j^ulling on
the purse-line, its direction having been changed by the pulleys.

As previously remarked, the seine before being i^ursed up is in the
shape of a hollow cylinder. A strong tide may make it take the form of

a hollow frustrum with a slit in the side. Its longer area is at the bottom.
In such a case the slit is wider at the bottom and grows narrower toward
the top, until it vanishes at a point where the two ends of the purse line

bring the seine together at the purse-davit. Then the purse-weight

comes into play. This is "reeved out" to the two end lines, and its

weight brings the two ends of the seine together, closing np the slit and

having tlie oars is an expert (and as a rule only old hands do the rowing), he will

quickly and dexterously turn the dory as the seine-boat approaches "close to," so

that the latter may shoot alougside of the former in such a manner that the purse-line

held by the man in the stern of the dory may be easily transferred to the larger boat.

As soon as this is done both of the dorymen jump aboard the seine-boat and assist in,

"pursing up" the seine.
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destroying the frustrum shape of the seine. If this were not done the

tish might escape at the side as well as at the bottom.*

When the seine is pursed up it is iu the form of a bag, the bottom of

which does not hang freely, for it is bent upward, having been drawn up
by the purse-line near the side of the boat and during the operation of

pursing up the boat is pulled nearly into the center of the circle made
by the corks on the upper edge of the seine. Occasionally, when there

is a current, the boat is brought up against the corks in the bunt of the

seine. The object is now to get the fish, if they have any, into such close

quarters that they may be taken on deck. To this end the larger part

of the seine must be pulled into the seine-boat, and this operation, called

"drying up," now begins. The seine is taken up entirely if there be

no fish, partly if the school has not escaped, and the net is so drawn
up that the "bailing-piece" will inclose the fish at last. The position of

this part of the seine being marked by the central cork, already spoken
of iu the description of the seine, it is of course not difficult to bring it

around the fish. The experienced fishermen can also quickly tell, either

night or day, when the bunt of the seine is reached iu the process of dry-

ing up, since the difference in the size of the twine of which the bailing-

piece is made and that of the other parts of the net is readily detected.

If any fish have been caught, especially if the school is large, the

dory, with the skipper and three or four men, go to the vessel to help

the cook, who is the only man on board, to bring her alongside of the

seine-boat. If the school is very large the dory is rowed to the vessel

* It should be stated that the large purse-weight is at present seldom used. The
tide is rarely so strong as to make it useful, and even then the process of " reeving" is

likely to be so tedious as to make the loss of time more than balance the gain through

its use. According to Capt. Joseph Smith the majority of the mackerel seiners now
use two purse-weights, each of 75 or 100 pounds weight, instead of the old-fashioned
*' Long Tom," which usually exceeded 300 pounds. The two weights above mentioned,

being so much lighter than those formerly employed, can be handled by one man, and

rove on the purse-line very much quicker than ^^ ^^^ heavier, or "double weight," as

it is called, was used. These small purse-weights are provided with one block, and

each weight has a line attached of sulBcient length to reach the bottom of the seine.

The time occupied in reeving them on the purse-line rarely exceeds fifteen or twenty

seccwids. One of the purse-weights is most commonly used on the " boat end," or the

end of the seine last thrown out, for the reason that this part of the net has not usu-

ally time to sink down to its full extent before the pursing begins. A weight is more

rarely used on the end of the seine which is first thrown out, and, consequently, has

had time to sink to its extreme depth ; though sometimes, on account of the current,

or for some other reason, it may be found necessary to iiut the purse-weight upon this

end, as well as upon the other. In using one large weight, as formerly, it would be

necessary, of course, to always put it on both ends of the purse-line of the seine, but

in having two weights one can be attached and run down on either end of the purse-

line as required. That sinks it and keeps the net deep, and if both ends "purse high "

a weight should be put on each end. The ends of the purse-line, when the weights

have been run down, in the manner above stated, will stand out from each other,

something in the form of the letter A, both parts coming nearly together at the purse-

davit and being separated several fathoms at the lower part of the net, as the first

purse-rings are attached about 15 fathoms from the ends of the seine.
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as rapidly as possible, and the second dory is rowed back to the seine

for the purpose of holding up the bunt, since a school of 500 barrels may
sink both seine and seine -boat if left without assistance. This, however,
rarely occurs, and it genel'ally happens that the school either is small

enough to be dipped into the dory and to be taken to the vessel, or that

the seine-boat without any assistance is capable of managing them until

the vessel is brought alongside.

While the fish are being caught the cook has charge of the vessel; if

it happens to be about meal time he attends to the cooking as best he
can, but whether the cakes burn or not the vessel must be cared for,

and he generally divides his time between the forecastle and the wheel.

If he is preparing dinner, and is able to, he continues his cooking, taking

charge of the vessel at the same time.

The vessel usually lays to, with the jib to windward, not far from the

seine boat; and, perhaps, as the cook sits at the wheel he has a basin

of potatoes before him, which he peels while he is eagerly watching

every movement of the seine-boat, trying to ascertain whether his mates
are successful, and, if so, to what degree.

When the dory has been rowed aboard, the men at once take meas-

ures to bring the vessel alongside of the seine-boat. The evolution of

shooting alongside of a seine-boat calls into play all the skill of the

steersman. The vessel must approach so near that a rope may be
thrown to the men in the seine-boat, and in such a manner that she wiH
move slowly enough not to tear the seine as it is pulled along, before

the schooner is "bowsed to the windward" and her motion ceases.

The cork-line is then taken over the side of the vessel and made fast

by "stoppers" along the rail. This having been done the process of dry-

ing up is resumed and the fish are gathered together in a compact body
so that they can be dipped out upon the deck. When the fish are to

be taken on deck the men are distributed as follows : three or four are

employed in hoisting the fish by means of,a large dip-net attached to the

main and fore staysail halliards, the captain directs the movements of

the net, holding its long handle, and, shouting "hoist" when it is about

half full of fish, two men standing by the rail empty the dip-liet on the

deck.

When all the fish have been bailed out the seine is overhauled and
salted. In the mean time most of the crew are making preparations to

dress the fish. If the school is large, the crew, cook and all, unless it is

just at meal time, begin the work as soon as the fish are ready; if the

catch of fish is small, and there is a prospect of getting another set that

day, a part of the crew take the seine out of the seine-boat to mend it, if

necessary, and lay it back in an orderly form so that it may be thrown
out without difficulty.

The operation of setting a seine around the school and pursing it up
usually occupies from ten to twelve minutes, though it is claimed by
some expert fishermen that they have done it in seven minutes. Under
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unfavorable circumstances it may be nearly au hour from the time the

first end is thrown out until the "pursings" are on the boat. This de-

lay is usually caused by a strong tide, such as is generally found on

Georges. The catch of a purse-seine may vary from one barrel to five

or six hundred barrels. The seine maybe set eight or ten times in the

course of a day without getting any considerable quantity, or, xierhaps,

no fish, the mackerel escaj)ing by diving under the "lead-line"; and then

a more fortunate set will secure more fish than can by any possibility be

taken care of by the crew of the vessel. Under such circumstances it is

customary to set a flag from the main-topmast head or main peak. This

is to indicate to vessels which may be in sight that more lish have

been caught than can be taken care of, and that the skipper is willing

to dispose of some of them. This is called "giving the seine away."

Sometimes the fish are given away to be dressed on shares, and at other

times they are given away without expectation of return.* An ordi-

nary crew can dress and salt at one time about 100 barrels of small

mackerel or 200 barrels of large ones.t

Almost incredible quantities of fish can be taken care of in a short

time. Vessels have been known to leave New York on one day and

return the next day with 200 to 300 barrels of fresh mackerel, while

some Gloucester vessels in the course of a week have caught and salted

600 or 600 barrels, landing two or three cargoes during that time.

It sometimes happens that when a large school of mackerel have been

taken in a seine, that the fish press down so hard ou the bottom of the

net that the fishermen find it difficult, if not impossible, to gather in

on the twine sufficiently to "dry the fish up" enough to bring them to

the surface. It has been found, however, that by throwing coal ashes

into the water along s'de of the seine the fish are caused to rise to the

surface, being frightened by the whitish appearance which the ashes

give to the sea. When the mackerel rise the twine can be readily

drawn in. The same result is secured in another wd,j by the menhaden

*The schooner Oliver Cromwell, while ou a mackerel cruise recently, had a curious

incident befall her. Her seine being out, a school of mackerel suddenly turned, and,,

making for the seine, took it down. A vessel in the neighborhood immediately-

answered a call for assistance, and swept her seine under that of the Oliver Cromwell.
Twenty-three hundred dollars' worth of mackerel were secured, the two vessels divid-

ing the catch, the fish selling on an average at nine cents each. The bunt of the

seine belonging to the Oliver Cromwell was badly rent by the sudden rush of the fish,

or more would have been secured. This is the second time the seine of the Oliver

Cromwell has experienced similar treatment, losing all the fish at the first, ou account
of the seine giving way and there being no help near.—(New Bedford Mercury, 1875 (?).

)

tA much larger quantity could be taken care of were it not for the fact that mack-
erel, after being kept a certain length of time, grow "soft," and rapidly become unfit

for food. This change takes place much sooner when the weather is warm than at
other times. The fishermen, however, are generally able to tell pretty accurately how
many fish can be dressed and salted before they spoil. When good catches are made
for several days in succession the fishermen get no sleep, being constantly employed
night and day in taking and curing the fish.
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fishermen when they have a large school of menhaden in their seine

alongside of the steamer. If the fish hang heavy on the twine one or

two quick turns is given with the propeller and the frightened menha-
den rise quickly to the surface. This method is called " whirling 'em

up."

{e.) Methods of seining by night.—The practice of fishing for mackerel^

purse-seining in the nighttime, which has recently come into quite

general use, was first attempted, so far as we can learn, in 1874. The
honor of introducing this method of fishing is assigned to a number of

the more enterprising captains of the mackerel schooners, and, in con-

sequence, it is difficult to say here who should receive the credit for the

innovation. As is well known to all who are familiar with the sea, the

water, on dark nights, frequently exhibits a remarkably brilliant phos-

phorescent display. At such times objects moving in the sea can be

distinctly traced' by the illumination which they leave behind, and
schools of fish rising near the surface can be readily seen. Indeed on
some occasions so remarkable is the phosphorescence thrown out from

a large school of fish that it frequently seems to light up the surrounding

darkness. From this reason, and the fact that the fisherman, by long

experience and close observation, can accurately determine the kind of

fish which he may see sporting at night, he is thus often enabled to"

learn the whereabouts of certain species, such for instance, as the mack-

erel, and their abundance, even when they do not come to the surface

during the day. The mackerel is a remarkably capricious fish, and per-

haps for many days in succession its presence can not be detected in its

favorite haunts while daylight lasts, and the fisherman therefore seeks

for it in vain, but as soon as the sun sets and darkness appears over the

sea the schools rise to the surface and the fish continue to disport them-

selves in this manner until near daylight when they again sink out of

sight.

For many years after the introduction of purse-seines it was con-

sidered impracticable by the fishermen to catch mackerel in the night,

but at last some of the more adventurous skippers, having a favorable

opportunity for night fishing, and deeming it possible to catch the

mackerel, made an attempt and met with even better success than they

dared to anticipate. Thereafter they followed up this method of fishing

whenever a good chance occurred, but as it usually resulted greatly to

their personal success, as well as increased their reputation among their

fellow fishermen, on account of the additional amount of fish caught,

they M'ere by no means anxious to tell that part of their catch was made
in the night, since if they did so, all the other mackerel fishermen would
at once come directly into competition with them. As a matter of

course, however, the fact of mackerel being seined at night could not

long be kept a secret, and the result was that one after another began
to adopt this practice until in the fall of 1881 it reached its climax^
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nearly every vessel in the fleet engaging to a greater or less extent in

night fishing.*

Pre\dous to this time the public at large were not, it seems, aware that

such large quantities of mackerel were taken in the night, though it was

on record that night fishing had been previously attempted, and with

^ood results.t

The method of seining mackerel in the night is as follows : The vessel

being on the fishing-ground, if the night is favorable, she is allowed to

sail slowly ahead while a man goes aloft to the foremast-head and keeps

B> lookout for the fish. If the signs are peculiarly favorable, perhaps

two or more men may be aloft for this purpose. These lookouts are

the men who have the watch on deck, and, not infrequently, the skipper

may be one of them, his ambition to succeed often impelling him to re-

main up during the entire night, constantly keeping on the alert for fish

and watching the movements of surrounding vessels. ' The remainder of

the crew—those having a watch below—are thoroughly prepared and

dressed in their oil-clothes ready to jump into the seine-boat at a mo-

ment's warning. If the fish are not seen in the first of the night, the

men off duty lie down on the cabin or forecastle floors or stretch them-

selves on the lockers, and endeavor in this way to get what sleep they

can, unless, indeed, they may be busy on deck in caring for the fish taken

the night or day previous. When a school of fish is seen by the look-

out, he at once shouts "I see a school!" If it is the skipper who first

descries them, he gives directions to the man at the wheel how to steer

in order to approach them. If not, the man who first reports the school

*Mr. A. Howard Clark, writing under date of October 28, 1881, says: "During the

past few weeks the mackerel fleet have taken some good hauls during the night, as

the fish have been diflflcult to catch by daylight but have rarely failed to show them-

selves on dark nights. When the moon shines it is impossible to see them, but when
the uight is dark or starlight they can be jilainly seen from the mast-head, and some-

times from the vessel's deck. Heretofore, in night fishing, the methods have been the

same as by day, but recently, owing to the difficulty of seeing the fish from the deck
or the boat, the lookout at the foremast-head has given directions to the men whUe
setting the seine. In this method the seine-boat is towed astern of the vessel, and
when ready to 'give 'em twine,' the dory is allowed to drift astern with one end of

the seine while it is being thrown out from the seine-boat. When ready to go around

the school, the order is given from the mast-head, to 'go ahead'; the seine-boat is

cast loose from the vessel and the seine brought together in the usual manner. Still

another improvement in the methods is likely soon to be adopted in this night seining,

and that is in the use of large lanterns to show their position to the men while setting

for them. The schooner 'Northern Eagle' tried this new method last Tuesday night

and found it to work splendidly. It was probably the first attempt to use lanterns

for such a purpose. Two schools of mackerel were secured, one at ten o'clock and
the other at midnight, both together yielding 160 barrels. The lantern was the ordi-

nary large signal light used by fishiug vessels."

tWe hear of one vessel with a catch of 100 barrels in one week, and of several with

-catches ranging from 30 to 60 barrels. Another vessel made a good haul in a seine,

one moonlight night recently, a new feature in this fishery.—(Cape Ann Advertiser,

October 19, 1877.)
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is asked in which direction it bears from the vessel. He also directs

how the course shall be laid in order to approach close to the body of

fish. In the mean time the men below, having been hurriedly awakened,
rush on deck and quickly take their places in the seine-boat and dory

which are towed alongside or astern. If the mackerel "show up" well

and can be plainly seen by the men in the boat, the latter is cast off as

soon as the vessel approaches close to the school, and the seine is set

and pursed up in the same manner as has before been described

j

though it frequently happens that owing to the darkness of the night,

it is sometimes diflBcult to bring the ends of the net together with such

a degree of certainty and success as it is generally done in the daytime.

Of late, however, the custom of carrying a light in the dory has been

adopted in order that the skipper, who steers the boat, can determine

the position of the end of the seine first put out and therefore be ena-

bled to make a circle with a great deal more accuracy than he otherwise

could. It often happens that fish can only be seen by the man at the

mast-head, and in such cases, the vessel is usually hove to near the

mackerel, and the lookout directs the men in the boat how to row in

order to surround the school. Another method, we are told, has been

occasionally adopted when the chance for its success is promising. If

the wind is sufficiently moderate the lookout at the foremast-head may
direct the course of the vessel in such a manner that nearly a complete cir-

cle may be made round the school of fish. In this case the seine-boat

remains fastened to the stern and is towed along by the vessel while

the men in her throw out the seine in obedience to the order given by
the man at the mast-head. At the proper time she is cast off and pro-

ceeds to close up the circle by bringing together the ends of the seine.

The dory is cast off and allowed to remain at the end of the seine as

usual uutil the other end is brought around to her. An evolution of

this kind, of course, requires the most skillful seamanship for its success,

and also remarkable qualities of adaptability in the vessel.*

* Night fishing, says Capt. Joseph Smith, can only be carried on in reasonably mod-
erate weather. The boat is usually towed alongside of the vessel, the painter being

fastened to the out-rigger. When a school is seen, the men jump into the boat, each

taking his station, and at the proper time the boat is cast off and proceeds to set the seine

if the fish "show up" in a promising manner. Sometimes, however, the school of

mackerel may sink suddenly after the boat leaves the vessel's side, and, in consequence,

the fishermen are not able to set their seine. As a rule the man on the lookout aloft

reports the school of fish and indicates the direction in which it is and tells about how
far it is distant. After the boat leaves the vessel's side, however, the captain, or seine-

master, who steers, takes charge of her, and when the boat approaches near the fish,

which may be seen by the phosphoresence in the water, he gives the order to put out

the seine as his judgment may direct. On special occasions this method may be some-

what varied, but the usual practice of setting a seine in the night is the one described

above. Sometimes a portion of the net is set from the boat while towing astern of the

vessel ; or, again, even while the boat is towing alongside. In the latter case the tow-

ing rope is fastened to the boat some distance aft from the stem, so that she will keep

ixom the schooner's side some ten or fifteen feet. The oarsmen have out their oars



158 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [68]

When a school of mackerel has been taken in the seine and the net is

pursed up, a signal is made by the crew of the seine-boat, who have a

lantern, so as to attract the attention of the men on board of the vessel

who immediately bring the latter near the seine-boat. The skipper and

three or four of the crew then go on board the vessel in the dory and

.

bring the schooner along side the seine-boat, performing this evolution

in the same manner as it is done in the daytime. The lantern, which is

always carried in the seine-boat, enables the skipper to find her without

any trouble. Much vexatious delay and difficulty, however, sometimes

occurs in consequence of the light carried by the seine-boat's crew being

extinguished. In such case it is not only hard, but sometimes impossi-

ble for the men on the vessel to find the seine-boat, since on a dark,

windy night she cannot be seen more than a few rods distant.

The practice of using a large lantern to attract the fish nearer to the

surface of the water than they usually come, so that they can be more
plainly seen, has met with decided success, and there seems strong reason

for anticipating considerable improvements in this respect hereafter.

In alluding to this matter a writer in the Cape Ann Advertiser, No-

vember 4, 1881, says:

"It would not greatly surprise us if the mackerel fleet, next year,

were supplied with powerful calcium lights, to be carried at the mast-

head, and that the fishery will be extensively prosecuted in the night-

time. Surely the signs of progression are manifested in almost every

branch of the fisheries, and brains are rapidly coming to the front and
making themselves manifest. A year ago who would have dreamed of

catching mackerel in the night time? Now it is fast becoming a reality."

As may be readily inferred this practice of night fishing is one which
calls for the greatest possible amount of endurance and hardihood oa
the part of the fishermen who engage in it. It frequently happens,

when good catches are made for days and nights in succession, that the

men get no rest whatever until they are thoroughly worn out by their

constant labors and vigils and are scarcely able to refrain from falling

asleep even when engaged at their work. Nor is the work on the fish-

ing-ground all they have to do. When a fare is obtained, all sail is

made upon the vessel and she is driven as swiftly as possible for the

ready to pull whenever the men aloft gives the order for them to cast off. These

methods of setting the seme, however, are only adopted when the fish do not slww

plainly, so that they can be seen by the men on the vessel's deck, or in the boat ; it

therefore becomes necessary for the man on the masthead to give the requisite orders

for throwing out the seine as well as to direct the wheelsman how to steer the vessel

until the boat leaves the side.

Captain Smith has never known a vessel to make a complete circle around a school

of mackerel while towing the seine-boat from which the net was being thrown out,

but thinks it probable that it may have been done.

A lantern is carried both in the seine boat and dory, the one in the former always
being kept darkened or out of sight until the seine is set, .since a light would so blind

the men in the boat that it would be difficult for them to perform successfully the work
of setting the net.
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home port, where the fish are landed, new supplies taken on board, and
again the men go to sea without, in the mean time, having an oppor-

tunity of visiting their homes or of securing the rest they so much
stand in need of. So sharp is the competition in this fishery, and so

eager are the fishermen to "make hay while the sun shines," that is, to

improve every opportunity during the short season while the mackerel

can be taken, that the only limit to their labors is when nature is no
longer able to sustain the extraordinary drafts that are made upon it.

The following notes written by Capt. S. J. Martin will serve to give an

idea of the continued labor and consequent fatigue which the fishermen

endure

:

" 13ur mackerel fishermen have drove business this year. I know a

number of cases where vessels came in in the morning with 300 bar-

rels of mackerel [which were landed] and went out [again] the same
night. The schooner " Fleetwing" caught 210 barrels of mackerel ; came
into Gloucester with them all on deck; hired 20 men who had them [the

fish] all dressed and salted at two o'clock the following morning. The
vessel's crew went home to sleep ; went out again the same morning at

eight o'clock.

"Schooner "William M. Gafi"ney" came in here with 450 barrels of

mackerel, of which 150 barrels were fresh on deck. The men had not

been to sleep for two days and nights, and were nodding while putting

the mackerel in the barrels. They got the mackerel all salted at four

o'clock in the afternoon. Captain Smith then told the men to go home
and rest till morning, but to be down the first thing after breakfast, as

he wanted to get the mackerel out and go to sea in the evening. This

they did."

The success of the night fishing was quite marked in the fiill of 1881,

as has been indicated above, and as the following paragraphs will show:

"Several of the [mackerel] fleet have made night hauls recently, some
of them securing as high as 200 to 300 barrels at one setting of the

seine. The operations are conducted by a lookout stationed at the

foremast-head of the vessel, who gives the orders to the boat's crew in

charge of the seine, as in the night-time the motions of a school of

mackerel cannot be seen from the boat in pursuit of the fish, nor from
the deck of the schooner."—(Cape Ann Advertiser, October 21, 1881.)

"Schooner "Henry Friend" took 140 wash barrels [of mackerel] at

one haul Sunday night [October IG]."

Schooner "Phantom" went out Sunday morning, and about 11 o'clock

p. m. discovered a school of mackerel on Middle Bank, and getting her

seine out secured niuety wash barrels. The night was very dark, and
lanterns were found necessary to conduct the seining operations and find

the way back to the vessel.—(Cape Ann Advertiser, October 28, 1881.)

In regard to the night fishing for mackerel in the fall of 1881, Cap-

tain Martin writes as follows:

"Seven-eighths of the mackerel since the 10th of September have
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been caught in the night. Catching mackerel in the night is done with

great difl&culty. Sometimes the vessel goes away from the boat. There
•were two such cases this fall. Schooner " Everett Pierce's" boat went
out and set around a school of mackerel, and the seine was full offish.

At this time a squall of wind came and blew the lantern out, and the

two men on board of the vessel lost sight of the boat. The men were
in the boat from 11 o'clock at night until 5 o'clock the next morning.

They were obliged to cut holes in the seine in order to let the mackerel

go out so as to save the net, for if the mackerel died the seine would
have been lost. The crew of the "Minnehaha," of Swampscott, had a

similar experience the same night. The darker the night the better it

is for seining, since the water will 'fire' more. When watching for

mackerel one man is on the mast-head. He can see a school from

the mast-head when he could not see it from the deck of the vessel.

Sometimes the fish may be seen from the deck, but when the men get

in the seine-boat they are not able to see them. A man on the mast-

head can see them all the time. He gives orders to the men in the

boat which way it is best for them to go. Captain Martin, of the

schooner "Northern Eagle," saw a school of mackerel one night. They
could not see them plainly, so the lantern was held up, when the mack-

erel could be seen from the boat. They then set their seine and got 150

barrels of mackerel. When the fish saw the light they came nearer the

surface. Sometimes when the mackerel are close to the surface it is not

necessary to have a man on the mast-head since they may be seen from

the deck and seine-boat. It is not very often that the mackerel come
to the surface during the fall of the year. Sometimes on a calm night

in summer you can hear them rushing, but not often. Catching mack-

erel in the night is hard work. Say, for instance, you get 200 barrels

a night, and perhaps it is the latter part of the night, it will take all

day to dress and salt them, head them up, and get them below. Thus
if another dark night follows, all of the men are on the lookout for

another school. After looking for, perhaps, two hours, some one (most

likely the man on the mast-head) gives the alarm, telling those on deck

where the fish are. The vessel is then kept in the direction of the

school, and as soon as they can be seen from the deck the men jump
into the boat, shoving off from the vessel, while the captain stands up
•with the steering-oar in his hand, looking for the school. Soon he
espies the fish, or the man on the mast-head sees them, and tells the

men in the boat which way to go. When the captain sees them he sings

out: 'I see them, boys! Pull away! Pull hard, the mackerel are going

fast.' When the boat is in the right position the captain shouts, 'Give

'em twine,' and away goes the seine, three men heaving it out as fast as

they can. When they are nearly around the school they sing out :
' Give

them twine.' Sometimes they make a good circle so that the seine-boat

and dory will meet, but it is difficult to do this in the night. When the

seine comes together they haul in on the purse-line, and when the net
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is pursed up and they see the mackerel, sigus are made for the vessel,

which comes alongside. The lines are hove from the boat and the

mackerel are hailed in on deck and dressed."

(/.) The macJcerel pockety or spiller.—In 1877 the schooner "Alice," ot

Swan's Island, had a bag-net made of haddock ganging-] ine, into which

the fish were transferred when there were too many to be cared for at

once. This vessel began the season in the Gulf of Saint Lawrence, but

caught only 200 barrels of mackerel there, and later fished on the coast

of Maine, where, up to October, she had caught 1,400 barrels.

A development of this idea is the mackerel pocket or spiller, patented

in April, 1880, by H. E. Willard, of Portland, Me., an article long

needed in the mackerel seine fishery, and which has received from the

fishermen the name of "mackerel pocket," or "spiller." It was first

used by the patentee in 1878, and Oapt. Geo. Merchant, jr., of Glouces-

ter, Mass., invented and put into practical operation an improved

"spiller" last year (1880), though it was not until the present summer
that the advantage of its use was known to the majority of the mack-

erel fishermen, who have hastened to adoi)t it, and now more tlian thirty

of the vessels sailing from this port are each provided with one of the

pockets.

The apparatus is a large net-bag, 36 feet long, 15 feet wide, and 30

feet deep ; it is made of stout, coarse twine and is attached to the side

of the vessel, where it is kept in joosition, when in use, by wooden poles

or "outriggers," which extend out a distance of 15 feet from the

schooner's rail.

When distended in this manner a "spiller" will hold over 200 barrels

of mackerel, which can thus be kept alive, as in the well of a smack,

until the crew, who have captured them in the great purse-seines, have
time to cure their catch. As is well known, it frequently happens that

several hundred barrels of mackerel are taken at a single haul. Here-

tofore, when such a large quantity of fish were caught, but a compara-

tively small portion of them could be cured by the crew of the vessel

to which the seine belonged. The result was that when a large catch

was made, a considerable percentage of the fish were generally "given

away" to some other vessel, since if only a part of them were removed
from the seine to- the vessel's deck, the remainder being left in the net

until the first lot were cured, the chances were nine to one that the fine

twine of which the purse-seines are made would be bitten in many
places by the swnrming dogfish {Squalus Americanus), that bete noir of

the mackerel fisher. In addition to the injury to the net, the inclosed

body of fish were thus allowed to escape and went streaming out through

the numerous holes made by the keen teeth of these voracious blood-

hounds of the sea, which, in their fierce and ravenous pursuit of the

imprisoned mackerel, usually succeeded in robbing the fisherman of a
large portion of the fruits of his labors.*

* Captain S. J. Martin writes that in tho summer of 1881 the crew of one of the

mackerel Mchooncrs endeavored to save their seine from the depredations of the dog-
iS. Mis. IIU 11
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The "spiller" is only made of coarse twine, and though not entirely

exempt from the ravages of the dogfish and sharks, is rarely injured by
them; and now when a large school of mackerel are caught in a seine

the fish are turned into the bag, from which they are "bailed out" on

to the schooner's deck only as fast as they can be dressed, and in this

way it frequently happens that a full fare may be secured from a single

set of the net. * * *

The introduction of this simple net-bag will undoubtedly save to our

iishing fleet many thousands of dollars, even in this the first season of

'its adoption.

The "spiller" invented by Mr. Willard was simply a sheet of netting

^40 meshes square, bound around with rope ; it is made of five sheets

of twine, each 180 meshes deep and 540 meshes long. These sheets are

laced together. This net, when in use, is suspended from its four cor-

ners to the side of the vessel and the outriggers, mentioned above, and
hangs something like a hammock. From its shallowness, however, it

was not so well adapted for the jjurpose for which it was designed as

was the deeper bag-shaped net subsequently devised by Captain Mer-

chant, and which has been described above.*

The mackerel pocket is hung to 1^-iuch rope, and on the portion of

this which comes next to the vessel are strung egg-shaped wooden
floats. These are only for the purpose of securing the edge of the net-

bag firmly to the rail of the vessel. The border of the pocket being

drawn over the rail, a board is laid on top of it and held in position by
wooden pins passing through both board and rail, the net being thus

fastened between the two.

To the outer edge of the mackerel pocket, either Williard's or Mer-

chant's, is attached a rope bridle, the ends of which are fastened at a
distance of about 9 feet from each outrigger; a thimble is seized into

the upper part of this bridle, and when the mackerel have been turned

into the pocket the fore and after staysail halliards are bent into this

thimble, and the outer edge of the pocket is supported thereby so as to

i;ake as much strain as possible off the outriggers, which are only 4

inches in diameter. The outer and upper corners of the "spiller" are

supported by ropes which run through single blocks attached to the

farther ends of the outriggers. By means of these ropes the outside

edge of the pocket may be raised or lowered. When a school of mack-
erel has been caught in the seine, the pocket is slacked down to the

surface of the water, and its outer edge having been fastened to the

iSsli by Lauling the staysail underneath it, thinking that if they could thus prevent

the dogfish from seeing the mackerel inclosed in the net the latter would not be
Hiarmed. But this did not succeed fully, since the sail was badly bitten and much in-

jured by the dogfish, making this experiment a rather costly one.

*The "mackerel pockets" constructed by Capt._ George Merchant, of Gloucester,

a,re 36 feet long, 30 feet deep, from 15 to 18 feet wide across the mouth; two-inch
mesh, and knit of 12-21 half-patent twine.
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cork-rope of the seine, tlie fishermen gather in on the twine of the latter,

and, by dexterous management, turn the whole body of fish into the

bag provided for their reception, and where they can be kept alive, as

jireviously mentioned, until such time as they can be properly cared

for. The mackerel having been transferred to the pocket, its outer edge

is usually raised slightly above the water. When the vessel is rolling

and there are many fish in the pocket there is often considerable strain

brought to bear on the outriggers, which, however, being supported

by guys or tackles to the standing rigging, rarely break. It may be

assumed, perhaps, that the enormous catches of some of the mackerel

schooners in the summer of 1881 are due very largely to the use of this

implement. Never within the history of the fishing business of New
England have so many fish been caught or so much money made by a

single vessel in the mackerel season as has been the case in the year of

1881. The schooner " Alice," of Swan's Island, Maine, is reported by
the secretary of the Boston Fish Bureau to have taken 4,900 barrels

of mackerel, the value of which exceeded $28,000. The schooner "Ed-
ward E. Webster," of Gloucester, caught 4,500 barrels of mackerel, stock-

ing more than $20,000. A long list of other large catches might be

added in proof of the efficacy of the mackerel pocket, but for obvious

reasons they are omitted here.

16.

—

Taking care of the fish.

The manner of oaring for the fish is very similar to that upon the

mackerel schooners fishing in the old way with jigs, excepting that a

larger quantity is likely to be taken at once, necessitating much more
haste in salting or dressing them. When haste is necessary, the process

of "plowing" is usually deferred until after the fish have been salted.

Mr. Gordy thus describes the method of dressing on a seining

schooner: "The men engaged in dressing are divided into gangs gener-

ally of three men each. Each gang has two wooden trays about 3 feet

square and 6 or 8 inches deep; these are placed on the tops of barrels;

one is called a 'gib-tub' the other a 'splitting-tub.'"*

Except on the seiners, the mackerel when caught are put into bar-

rels, and the splitting is done upon a board laid across the top of the

barrel, rather than in a "splitting-tub." One man of each gang splits,

the other two gib, or eviscerate, the fish. The tub of the man who
splits, of course, contains the fish to be split. With a scoop-net the

splitter, or one of the "gibbers," from time to time, fills the spUt-

ting-tub from the pile of mackerel lying upon the deck. On the side

of the splitting-tray next to the "gibbers" is aboard about 6 to 10

inches wide, called a "splitting-board," on which the splitter places the

fish as he cuts them open. He takes them in his left hand (on which he
has a mitten) round the center of the body, head from him, and with the

splitting-knife splits them down the center of the back. As fast as he

•Also called, especially in Gloucester, "gft-keelers" and "splitting-keelers."
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splits tlie fish he tosses them into tTie tray of the "gibbers." The
"gibbers" protect their hands with gh)ves or mittens. As fast as

the "gibbers" remove the viscera, with a peculiar double motion of

the thumb and fingers of the right hand, they throw the fish into bar-

rels, which are partially filled with water; these are called "wash-bar-

rels." If the men have time they "plow" the fish before salting them,

making a gash in the abdominal cavity nearly to the skin with the

peculiar knife, " the jjIow," provided for the purpose.

Before the fish are salted the dirty water is poured out and clean

water is added. About one barrel of salt is used for every four barrels

of mackerel. This is the first salting. When the fish have been salted

they are placed in unheaded barrels until the weather is unfit for fish-

ing, or the dec*k is filled with them, when they are carefully headed up
and stowed away below.

The speed with which a large deck-load of mackerel can be disposed

of by the crew is something marvelous. A good splitter will handle

from forty-five to sixty mackerel a minute. In one well-authenticated

case a man split sixty-seven mackerel a minute for three consecutive

minutes.* A good "gibber" can handle a barrel of large mackerel in

from five to seven minutes. A smart crew of fourteen men can dispose

of a deck-load of large mackerel in from fifteen to eighteen hours, salt-

ing them away properly in the barrels. The smaller the mackerel the

longer it takes to dress a barrel of them, the time required to handle a
small or a large mackerel being precisely the same.

When the fish are to be iced and carried fresh to market they can be
disposed of much more rapidly, it being simply necessary to stow them
away in the hold without splitting. They are usually washed before

being placed in ice, and occasionally gibbed without splitting, the vis-

cera being drawn through the gill openings.t The most rapid way of
caring for the fish is to place them in barrels of ice- water. This is done
for the most part in the spring or fall.

* An expert can split mackerel nearly as fast in the darkest night as at any other
time. The sense of touch becomes so acute from long practice that the fisherman
can tell (without seeing it) when he grasps a mackerel whether its head is in the
right direction or not, and also which side should be laid to the board iu order to
bring the fish's back in proper position for the knife. The splitter holds the knife
with his fingers, letting the thumb slide down along the upper side of the fish, thus
guiding unerringly the keen and swiftly moving blade. Whether the fish be largo or
small it is almost invariably split with the utmost precision, the edge of the knife
glancing along on the left side of the vertebra, and scarcely a hair's breadth from it,

w^hile the point goes just deep enough and no farther. But one must witness th©
operation of splitting mackerel in order to fully appreciate the skillfulness of the
performance.

tFresh mackerel are never gibbed for the New York market iu spring, but a law of
Massachusetts compels the fishermen to eviscerate all mackerel taken to Boston. In
the first named port the cargoes of fresh fish are sold by commission merchants, while
in Boston the captain sells directly to the dealers.
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17.—EUNNING FOR THE MARICET.

Those mackerel schooners engaged in market fishing find it desirable

to make their passages with the utmost speed, but rapid passages in

summer are, of course, much less dangerous than those made in winter

by the haddock and halibut vessels. Great expedition is used by all

mackerel vessels, since the season is short, aud they feel obliged to take

advantage of every opportunity. In the case of salted fish, however,

there is no such auxiety to sell, and the chief desire of the skipper is to

land his fish and to return to the fishing ground with no unnecessary

loss of time.

It often happens that mackerel-catchers who are not engaged in the

fresh-fish trade take a big haul, 200 barrels or so, when they have but

few barrels to put them in and scarcely any salt. In such cases it is of

the highest importance to reach home if possible, or at least some large

fishing port where barrels and salt can be obtained, and all the sail that

can be spread or that the vessel will carry is set.

18.

—

Landing the cargoes.

The mackerel are hoisted out on the wharf by a horse, the duty of

the crew being to hook on the barrels and to roll them to the proper

places on the wharf, after they are landed, where the barrels are gen-

erally stowed on their heads ready to be opened. In seasons of abun-

dance, aud when the men have become exceedingly fatigued from their

labors in catching and dressing a fare of mackerel, it is often the case

that the skipper will hire a number of longshoremen to take the fish

out of the vessel. At such times, too, the shoremen are employed to

plow the fish, and also to assist in packing them, since the fishermen

find it more profitable to hire men to do this than to remain ashore and
do it themselves. For, in the mean time, they may be fortunate enough
to catch a fare of two or three hundred barrels of mackerel.

In the days of hook and line fishing, the lauding and packing of

mackerel was carried on much more leisurely than at the present time.

At first it was customary for the men composing a crew to hoist the

mackerel out on the wharf by tackles ; but within the last fifteen or

twenty years it has been found more profitable to employ a horse for

this purpose, since the work of discharging can be carried on much
more rapidly than before, and with less tax upou the energies of the

men. The several processes of unheading the barrels, culling, weigh-

ing, and packing the mackerel have been fully described in another

chapter aud ueed uot be repeated here.

19.

—

Financial profits of seining.

The following tables, copied from the annual reports of the Boston
Fish Bureau, show the large catches and " stocks " by the mackerel

fleet in New England waters for the seasons of 1880 and 1881.
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1881. Barrels Amoant of
cured. stock.

Schooner Alice, Capt. H. B. Joyce, Swan's Island, Me , 3, 700 $19, 548 75

Schooner Edward E. Webster, Capt. S. Jacobs, Gloucester, Mass. . 3, 969 19, 465 00

Schooner Alice C. Fox, Captain Rowe, Portland, Me 13, 432 00

Schooner Louis and Rosa 2,769 12,492 00

Schooner Frank Butler 2,036 11,600 00

Schooner Mary Greenwood 1,700 11,035 00

Schooner Kate Florence 2,500 11,000 00

Schooner Addie F. Cole 1,900 10,500 00

Schooner Cora Lee 1,875 10,250 00

Schooner Cora Smith 2,150 10,000 00

Schooner M. O. Curtis 2,000 10,000 00

Schooner Mary Snow 1,352 9,281 00

Schooner F. F. Nickerson 2,350 9,730 00

Schooner Dictator 1,652 9,213 00

Schooner Morning Star 1,527 9,087 00

1881.

* Schooner Alice, Swan's Island, Me 4,905 28,055 23

t Schooner Edward E. Webster, Gloucester, Mass 4, 500 26, 570 00

Schooner Isaac Rich, Swan's Island, Me 3, 276 15, 500 00

Schooner Frank Butler, Boston, Mass 2, 600 15, 000 00

Schooner Mertie and Delmar, S. Chatham, Mass 3, 005 14, 138 00

t Schooner A. E. Herrick, Swan's Island, Me 2, 280 13, 674 00

Schooner Robert Pettis, Wellfleet, Mass 2, 580 12, 419 18

Schooner Roger Williams, North Haven, Me 2, 450 12, 000 00

Schooner R. J. Evans, Harwichport, Mass 3, 000 12, 000 00

Schooner Louis and Rosa, Boothbay, Me 3, 028 11, 557 46

When it is taken into consideration that these vessels are employed
in fishing barely eight months at the longest, and some of them only

four to six months, it will be seen that the business is an exceedingly

profitable one for many of the fleet, while the greater portion make fair

returns. §

* 3,665 barrels pickled, and 1,240 fresh; total, 4,905 barrels.

tl,600 barrels pickled, and 2,900 barrels fresh; total, 4,500 barrels.

t The Herrick did not saU until July 22.

$ Among the "fishing items" in the Cape Ann Advertiser of October 21, 1881, we
find the following mention of catches of mackerel made by some of the seiners, which
may nerve to show the energy and activity with which this fishery is prosecuted

:

"Schooner ' Moro Castle' sailed from this port on Thursday morning of last week, and
returned in the evening of the same day with 140 wash barrels of handsome mackerel.

Schooner 'Dreadnaught' sailed from Portland after mackerel the other night, was
gone twenty-one hours, and returned with 205 barrels. Schooner 'David A. Osier'

sailed from Hull Friday evening, and was at this port next morning with 105 wash
barrels of mackerel. Schooner ' Wildfire,' Captain McLain, has landed and sold $3,200

worth of mackerel iu the past fortnight, and has enough fish on board to add another

thousand dollars to her stock. Schooner 'Fleetwing' took 210 barrels sea-packed

mackerel at one haul of the seine off Plymouth on Saturday. Schooner ' Wm. M. Gafi-

ney ' took 140 wash barrels at one haul Sunday, and schooner * Henry Friend ' 140 wasli

barrels at one haul Sunday night. Schooner ' Madawaska Maid ' left Gloucester Sun-
day, turning Eastern Point at 11 o'clock a. m., and arrived at Boston at five o'clock

Monday morning, with 225 barrels sea-packed mackerel; in five weeks the 'Mada-
waska Maid' has landed 1,000 barrels of mackerel. The schooner ' Wm. M. Gati'ney'

landed 900 barrels of mackerel in twenty-one days."
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20.

—

History of the use of purse-seines.

The earliest record of the use of tlie purse-seiiie is the followiDg, ob-

tained from Capt. E. T. Deblois, of Portsmouth, E. I.

:

" The first purse-seine that was made, so far as I know, was made hy
John Tallman the first, and Jonathan Brownell and Ohristoplier Bar-

ker, in the year 1826. It was 284 meshes deep and 65 fathoms long.

The iiurse-weight was a 56-pound weight, and the blocks were the com-

mon single blocks, and they had to reeve the end of the purse-line

through the blocks before they put the purse-weight overboard. The
first time the seine was set there were fourteen men to help ; they set

around what they called a 500 barrel school of menhaden, and while

they were pursing the fish rashed against the twine so hard that they

twisted and snarled the net around the purse-line and weight to that

extent that the men could not gather the seine up or get her into the

boat again as they were, and after they had worked six hoars, and quar-

reled over the matter, they decided to tow or warp the seine ashore at

high water, and when the tide left the seine they would be able to unsnarl

it, which they did the next day. It was a number of days before they

could muster courage to set her again, and when they did they set

around a small school with better success."

There is a general impression among the fishermen of Northern New
England that the purse-seine was a development of the " spring-seine,'^

elsewhere referred to, but this would seem to be a mistake, since the

spring-seine, which really appears to have been nothing but a large

sheet-net with special appliances adapting it for use on board of a ves-

sel, was not used in New England until 1853 or 1854. There is also

another tradition to the effect that the purse-seine was invented about

the year 1837 by a native of Maine who had for some years been em-
ployed as a hand on a Gloucester schooner, and who conceived the idea

of capturing mackerel in large numbers, and invented a seine substan-

tially like the one now in use, which, finding the Gloucester fishermen

unwilling to enter into experiments, he carried to Ehode Island, where
it was used in the vicinity of Seaconnet for seining menhaden. This,

would appear to be a conglomeration of errors, partly imaginary, partly

based upon the circumstances already narrated by Captain Deblois.

Eeference has already been made to the claim that the purse-seine

was invented in Ehode Island as early as 1814. Another early allusion

to this new instrument of capture was given in the following paragraph,

taken from the Gloucester Telegraph of Wednesday, July 21, 18o9:

"JVew Fishing Tackle.—We noticed, a week or two since, the fact that

Capt. Isaiah Baker, of Harwich, had recently commenced fishing with
a seine of entirely new construction and with remarkable success. It

was stated in the Yarmouth Eegister that he had cleared about $3,000
in one week, by taking shad. A correspondent writes us from West
Harwich that the fortunate captain still continues to make equally
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* glorious hauls.' He is now in Provincetowu with Ms seine catcliiug

mackerel, and recently took GO barrels at one ' shoot.' This new mode of

fishing bids fair to create an entire revolution in the mackerel and shad

fisheries. Our correspondent says that the Vineyard Sound will soon

become a great fishing ground. It is well known that all the shad,

bass, mackerel, etc., which are found in Block Island Channel early in

the spring pass through the sound, and it is now ascertained that with

proper seines they may be caught in great abundance. With a purse-

seine, when mackerel are schooling or shoaling, the fishermen may run

around them and inclose one Imndrecl harrels. They will not bite at

bobs as in years past, but Cape Cod ingenuity has devised something

to out-general them."

The purse-seine was undoubtedly a development and extension of the

idea of the drag-seine supplemented by that of the gill-net used at sea

in sweeping around schools of fish.

The first seine used north of Cape Cod was that carried by Oapt.

Nathaniel Adams, of Gloucester, in the schooner " Splendid," in the

year 1850. Capt. Nathaniel Watson, of the "Raphael," began using

one the same year. According to Mr. Luther Maddox, the earliest ex-

periments were at Chelsea Beach. It is claimed by some that Gorham
Babson, of Gloucester, had one in use as early as 1847.

The early seines were about 200 yards in length, 22 fathoms in depth,

and of 2^-inch mesh, the bunts being about 250 meshes square. The
twine was much heavier than that used in the i^resent seine; the whole

net weighed 600 or 700 pounds. The seine in its present form did not

come into general use until about 18G0.

The rapidity with which this expensive form of apparatus has come
to be generally em])loyed in our fisheries seems almost marvelous. At
the present time the total number of these nets used in the mackerel
fishery is not far from 400, valued at 100,000 dollars ; in the menhaden
fishery 3G6, valued at 138,400 dollars. The total value of the purse-

seines with the value added of the seine-boats, which really are parts of

the same apparatus, cannot be less than 440,000 dollars.

Capt. W. H. Oakes states that in early days a certain kind of net

was used in catching menhaden which reached to the bottom in shallow

water and which was pursed by means of ropes. Capt. George Blatch-

ford used to go for menhaden in an old pinkie, and used one of these

nets.

Captain Oakes is of the opinion that Capt. William Eatcliff, of Eocky
Neck, Gloucester, was the first man who caught mackerel in deep water

off-shore. He used some kind of a purse-seine, and with it in two hauls

caught about 90 barrels of mackerel off Monhegan in 90 fathoms of

water. Capt. George Merchant, jr., of Gloucester, writes as follows re-

garding the early attempts to seine mackerel in deep water. He says

:

"Previous to 1862 the only mackerel caught in deep water, in seines,

were taken with the schools of pogies. From one to ten or twelve
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Jinndred in number were often caught in this way, the seiners supposing

that their being with the pogies prevented them from trying to escape,

since pogies seldom leave the seine after it is around them, but we never

set the seine for them (mackerel) when in deeper water than ten fathoms,

our seines not being deeper than that at that time. One day in July,

1862, I lay at anchor near Boon Island, it being calm at the time.

While lying there a school of mackerel came up and began to play

around at the surface, not far from us. Knowing that the water was
twenty five fathoms deep where the fish were, I did not go after them
right away, but after they had been schooling some time I concluded to

go out and look at them. I found the water to be as I had expected

—

twenty-five fathoms deep. I thought, however, that I would try just to

see what would come of it, although the men said it would be no use, as

the fish would soon disappear, but we threw out our seine and went
around them, with as little noise as possible, and commenced to purse

up, the men saying that the mackerel would soon go, but they did not

go, but continued to school in the seine until tbe latter was pursed up,

and the rings on the boat. Then we thought we had done something

never before heard of. We took fifty barrels of large mackerel that

time.

"After securing the fish I weighed anchor and ran to Eichmond's Isl-

and. When I arrived there I found fifteen fishing vessels at anchor.

I told them (the skippers and crews) that I had taken fifty barrels of

mackerel in deep water, biit they would not believe it, saying that if I

had it would never be done again. But it set them to thinking, and
they soon found that mackerel could be caught in deep water. The
fleet of seiners began to increase from that time, and has kept growing
until the present, when it amounts to about two hundred sail.* I date

the catching of mackerel in deep water from the time and occurrence I

have mentioned above. I was in one of the first seven vessels that

sailed on seining voyages from Gloucester, Capt. Samuel Blatchford

and Capt. Nathaniel Watson being the two first to try the business,

and they both gave up seining, as it did not pay them."

Welltieet, Mass., had 52 mackerel seiners in 1877. Seines were first

carried by the W^ellfleet vessels about 1857, but their use was soon
abandoned. In 1803 to 1865 the "Mary B. Dyer" had a seine, and since

that time more or less seines have been in use. In 1873 all the vessels

went into this business.

The first purse-seine brought into Central Maine, writes Mr. Earll,

was bought by Mr. Amherst Spofibrd, and taken to Damariscove in

1859, and used with rather indiflerent success until 1801; it was 130

fathoms long and 12 fathoms deep ; the parties kept it on the island

and took it out in small boats whenever fish were seen schooling in the

vicinity. It seems that Mr. Spofibrd did not thoroughly understand
setting it and caught but few fish.

* Sailiufj from Gloucester,



170 KEPORT OF COMMISSIONER OF FISH AND FISHERIES. [80}

In 1861 he sold it to Messrs. William Gray and Miles Pierce, and it

was taken to Cape Newagen, where it was successfully used by carrying

it out in a small boat and landing the fish on a dressing stage on shore

in the same way. The next year it was put aboard a small schooner^

the "Leon," and the fish landed as before in small boats to be dressed,

the vessel being only large enough to carry the seine.

In 1863 the seine was put aboard the schooner "Dawning Day," 73 tons

O. M., and the fish were dressed aboard. This was really the commence-

ment of deep-water seining in this section, and the vessel did so well as

to induce others to go into the business the following year.

The schooner " Niagara" was the first to provide herself with a seine in

1864, and another was bought and owned by two small vessels, the "Wild

Rose" and the "Neptune," oue carrying the seine and the other salt and

barrels for curing the fish. This plan did not work w^ell and was soon

abandoned. The schooner "Niagara" did well from the start and has

always been high line of the seiners for this section.

Georgetown sent one s'einer, the " Coquimbo," in 1865, and a little later

the schooner " Sunbeam," Captain McMann, but they met with poor suc-

cess, and no seiners have been sent since from that port.

Westport has made two attempts at introducing seining; the first in

1872 by schooner "Jennie Armstrong," Capt. B. F. Jewett, and the sec-

ond a three-masted schooner of 350 tons, the "Geo. W. Jewett," Capt.

A. M. Jewett, carrying two seines and crews in 1875. Both vessels did

very poorly and gave up the business after the first season.

21.

—

The attempted use of the pukse-seine in Norwegian
WATERS.

In 1878 a Gloucester vessel essayed fishing for mackerel with a purse-

seine on the coast of Norway. In April the schooner "Notice," Capt.

Knud Markurson, departed on this mission, taking a crew of twelve

men and the most approved seining apparatus. It was remarked by a
writer in the Deutsche Fischerei Zeitung, of July:

"The mackerel fishermen, who have till now been in the habit of ply-

ing their trade in open but suitable boats, are, however, grently agi-

tated at the present moment in consequence of the arrival at Eisor, some
three weeks ago, of an American fishing smack, direct from Gloucester,

in North America, understood to be followed by a whole fishing fleet

from New England, to take part in the mackerel fishery outside the
Norwegian fishing territorium. As all these American smacks are re-

ported as provided with bag or purse nets, by means of which they are

enabled to catch more fish upon one single haul than ten Norwegian
boats during a whole day, it is obvious that the Norwegian fishermen
will have to discard their old mode of fishing, and to have recourse to

the American fishing method, if they do not want to lose all the advan-
tages enjoyed till now. The mackerel fishery has always been of great
importance to Norway, some 7,000,000 of these fish being on the aver-.
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age caught annually, of which number about 70,000 centners, at a

value of from 600,000 to 700,000 crowns, are exported. The government

is well aware of the danger threatening the public weal, and has con-

sequently taken every possible measure iu order to prevent such dis-

astrous results as the loss by the !N"orwegian fishermen of the mack-

erel fishery. A most accurate description of the nets used by the Amer-

icans has been printed, and, with a great number of nets of this kind,

made to order by the net manufactory at Bergen, distributed among the

fishing population. Models of the diflerent sorts of the fast-sailing

American boats have also been obtained through the Norwegian con-

sul at Gloucester, Massachusetts, direct from the manufacturers of such

boats. The well-known industry and activity of the Norwegian fisher-

men, combined with the eflorts of the government, will, no doubt, en-

able them not only successfully to hold, but to improve, their own pros-

pects as regards the mackerel fishery by the timely adoption of the

American methods and arrangements for fishing."*

The venture was, however, not a successful one. On his return home
Captain Markurson stated that he had been unable to use the seine

advantageously owing to the fact that the mackerel did not in those

waters school together in large bodies as they do along the New Eng-

land shores.

D.—THE MACKEEEL HOOK FISHERY.

The mackerel fishery at the time of its highest development, from

1820 to 1870, was carried on almost exclusively by the use of little

hooks with heavily weighted shanks, known as "mackerel jigs." For

many years there were from 600 to 900 vessels, chiefly from Cape Cod

and northward, engaged in this fishery; and in the year 1831 the total

amount of mackerel salted in Maine, New Hampshire, and Massachusetts

was 450,000 barrels.

As will be seen by an examination of the diagram, showing the yield

in the mackerel fishery from 1804 to 1881, elsewhere published in this

report, the quantity of fish taken from year to year has been extremely

variable, but has at no other time approached the enormous quantity

on record for the years 1835 and 1881.

The jig has now been almost entirely superseded by the x)urse-seiue,

and this radical change in the method of catching mackerel has caused

the desertion, by the mackerel fleet, of the Gulf of Saint Lawrence, and

the practical futility—to benefit our fishermen—of the fishery clauses of

the Treaty of Washington. All attempts, with a very few exceptions, to

use the purse- seine in the Gulf of Saint Lawrence have been failures.

In 1880 the schooner "Alice," of Swan's Island, caught 700 barrels by

use of the purse-seine in the gulf, but not 10 per cent, of the other

vessels which visited this region, then or within the four or five previous

years, paid their expenses.

"Cape Auu Advertiser, August 9, 1878.
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The mackerel hook fishery is of the past; and this chapter must be

regarded, iu hirge part, as historical. It is by no means impossible,

however, in years to come that the old method of fishing, which had

many undoubted advantages over that at present employed, will be

revived.
22.—FiSHINa-GROUNDS.

The grounds frequented by the mackerel-hookers, as the fishermen

€all them, were as follows :

(a.) The Gulf of Saint Lawrence.*—In the early part of the season

the favorite fishing-grounds were in the southwestern part of the Gulf

of Saint Lawrence, from Gape Gasjje to the North Cape of Prince Ed-

ward Island; especially off Point Escuminac, Pigeon-hill ground, or

the west shore lying along the coast from Miramichi to Point Miscou,

Bank Bradley, Bank Orphan, and Bay of Ghaleur. Later in the season,

iu July, August, and September, the principal fisheries were carried on

upon the grounds just mentioned, also around the Magdalen Islands

and along the north side of Prince Edward Island. Occasionally, too,

in August and September, vessels fished on the south side of Prince

Edward Island from Georgetown to East Point. In September and
October fishing was carried on at the Magdalens, Prince Edward
Island, iu the Ba^' of Saint George, between Cape Saint George and

Port Hood, and on the northwest shore of Cape Breton from Port Hood
to Cape North. Favorite localities were about Margaree Islands and
Cheticamp ; also, on the east side of Cape Breton, in Aspee Bay, and

about Sydney. About 1858 and 1859 several successful fares were made
in the estuary of the Saint Lawrence from' Cape Gasp^ to Cape Chatte;

and about the Seven Islands and Mingan Islands on the coast of Labra-

dor. In the year 1877 a Gloucester schooner obtained 200 barrels of

mackerel at Port-au-Port, on the west coast of Newfoundland, t Bird

* Note upon the origin of mackerel fishing in the Gulf of Saint Lawrence.
Mr. Daniel Cameron, of Sonthport, Me., thinks the first American vessels went to

the Bay in 1832. This year 4 went, among others the schooner "Galen," Captain Pate,

of Freeport. These schooners averaged 60 to 70 tons, carried about 250 ban-els, and
filled up iu four or five days. The first vessel going to the bay from this section of

which we learn was the schooner " Olinda," Capt. Jos. Maddocks, of Southport, in 1837.

Captain Atwood states that, iu 1834, the New England fleet in the Gulf of Saint

Lawrence consisted of six vessels, three of them from Provincetwn. The Cape Ann
Advertiser of May 13, 1H59, refers to "the custom which has grown up within a few
years of going to the Gulf of Saint Lawrence for mackerel, where already the supply
is lessening."

tA LUCKY STKEAK.—The schooner "William T. Smith," Capt. Henry O. Smith, the

last of the baymen, arrived homo on Monday, bringing a good fare of mackerel, of

whicli about 200 barrels were caught off" Newfoundland, as already mentioned in our
columns. These fish are of good size and i)rime quality, and will command a ready
sale. Captain Smith struck a streak of luck when he ventured into untried waters
in pursuit of mackerel, and his voyage will prove a profitable one, which is an
anomaly iu this branch of the fishing industry the jiresent season.—(Cape Ann Adver-
tiser, November 23, 1877.)



[83] HISTORY OF THE MACKEREL FISHERY. 173

Kock, situated east of the Magdalen Islands, has occasionally been a fav-

orite ground, since the mackerel taken there were almost always very

large.

{b.) Gulf of Maine.—From June to November excellent fishing was
to be had in various parts of the Gulf of Maine. Early in the season

mackerel were taken all the way from Cash's Ledge to the Bay of

Fundyj from the middle of June to September the favorite localities

were in the vicinity of Mouhegan Island, Matinicus Eock, and Mount
Desert Eock. From about 1830 to about 1845 some fishing was done
in the Bay of Fundy, north of the island of Grand Manan. When the

autumnal migration of the mackerel begins the vessels follow them as

they proceed southward. Favorite fishing grounds are then off Port-

land; later, about Boone Island, oft" Cape Ann, and the waters of Mas-
sachusetts Bay, and along the outside of Cape Cod, the latest catches

being generally obtained off Chatham and the eastern part of Nantucket
Shoals. Fishing here continues sometimes until the latter part of No-
vember.*

(c.) George's Banlc,—Mackerel were in some years very abundant on

George's Bank, especially on the southern ijortion from June to Sep-

tember. Later in the season the weather was generally unfavorable for

fishing in this region. The mackerel caught here were recognized, as

now, to be of very fine quality.

{d.) South coast of ICeic Emjland.—Of late years a small quantity of

extraordinarily fine mackerel have been caught with jigs in the vicinity

of Block Island in summer and fall. In previous years the mackerel

fishery in this vicinity was chiefly carried on in the spriog.

(e.) The coast of the Middle States from Montaulc Point to Delaware.—
This fishery was chiefly carried on in May, and in many respects cor-

responded to the spring mackerel fishery described in another section

of this chai)ter ; this is now prosecuted with seines on the same grounds,

and the fish are mostly taken to New York for sale, principally in a fresh

condition, though formerly they were generally salted.

{f.) The eastern coast of Nova Scotia.—In this region, although great

quantities of mackerel are sometimes taken in pounds, nets, and seines,

in the early summer and fall, they are very rarely taken on the hook.

About 1854 and 1855 several f^ires of extremely large mackerel were

caught at Sable Island by Cape Cod vessels.

23.

—

The fishermen.

The men engaged in the mackerel hook fishery, especially in the pe-

riod of its cuhnination, were almost exclusively natives of New Eng-

land. From 1850 to 1870 the provincial element in the fleet gradually

increased. When this fishery was most prosperous not less than 10,000

* In tho fall of 1849 one of the writers had the opportnnity of seeing a fleet of mack-

erel schooners fishing off Chatham. Tho nnmber of vessels in the fleet was variously

estimated from ^OO to 700 sail—'a beautiful and interestintr siffht.
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were employed on board the vessels belonging to the American fleet.

The vessels engaged in this fishery carried very large crews ; in fact,

larger than have ever been carried by other vessels. Not unfrequently

a schooner of 80 to 100 tons would carry twenty men, and, in some in-

stances, twenty-four. Among the crew were generally three or four boys,

sometimes five, from ten to seventeen years of age. These boys fished

from the extreme ends of the vessel; they were frequently very success-

ful, and by the training in this fishery fitted themselves to take respon-

sibilities in the fishing fleet at a much earlier age than otherwise would

have been possible. At sixteen or seventeen years of age many of the

boys ranked among the first of the crew to which they belonged, and it

sometimes happened that the command of a schooner was given to the

most enterprising before they were out of their teens.

24.

—

The vessels.

Prior to 1848 the mackerel fleet was made up exclusively of the old-

fashioned square-stern schooners registering from 25 tons to 80 or 90

tons, old measurement, and of pinkies registeriug from 20 to (JO tons.

Newburyport had a large fleet of pinkies, registering, old measurement,

from 40 to GO tons. Most of them carried a flying jib.

From 1848 to 1850 the necessity for swifter vessels was felt, and vari-

ous experiments, which are described in the chapter on the schooner,

were made. From this time on all the vessels added to the fleet were

of improved model, approximating, more or less closely, to the modern

type of the fishing schooner. These vessels were in those days known
as '' sharp-shooters." As early as 1855 the character of the fleet had

become very much modified, there being a large percentage of modern-

built vessels, and the pinkies and square-stern schooners were retained

only by conservatives and by the smaller ports, especially those on the

coast of Maine. Many of these old vessels had by this time been with-

drawn from the mackerel fishery and employed in other branches of the

fisheries. As early as 1870 the old square-stern vessels and pinkies had

entirely disappeared from the fleet, most of them long before that date.

The mackerel-hookers, when fitted out for fishing, had the decks

clear. Upon the starboard side of the vessel were arranged line-cleats.

These were in early times small narrow cleats of pine nailed to the in-

side of the waist, but after the introduction of finer vessels the fisher-

men became more careful, and substituted a complicated, ladder-like

arrangement, consisting of two long horizontal strips, which were crossed

by from eight to twelve shorter vertical strips or cleats, with projecting

ends, an arrangement of this kind being secured between each pair of the

top timbers. On the top of the rail was nailed the bait-board, in which

were cut grooves arranged for the reception of a supply of jig bait,

which was cut into bits ready for use ; these grooves cannot be easily

described. Upon the bait-board, or upon the edge of the rail, were

fastened so-called " snapper cleats," ingenious contrivances, of elastic
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wood or of metal, by which the lines were kept in their places while

the men were fishing.

The bait-boxes were fastened on the starboard side; these were
wooden troughs holding from one to seven or eight buckets of bait apiece.

There were three of these bait-boxes, the largest placed outside of the

rail at the foot of the main rigging, one on the quarter near the davit

;

the third was placed at the fore rigging. The forward and after bait-

boxes were usually less than half as large as the one amidship. The
bait-mill was placed on deck, on the port side of the vessel, near the main
rigging. During the later years of this fishery many of the vessels

carried on the deck at the foot of the main rigging on the starboard side

a bait-chest divided into two compartments, the smaUer one for the

clam bait and the larger one for the ground menhaden bait. On such

schooners as were not provided with a bait-chest, the ground bait, or

chum, was kejit in barrels. Two of these barrels were generally kept

near the starboard main rigging, so that those who threw out the toll-

bait could refill the boxes with as little loss of time as possible.

The hold was left unobstructed by bulkheads; the ballast was usually

gravel or pebbles and was not covered by a platform. Some vessels

carried part of their ballast in barrels, throwing it overboard when the

barrels were needed for fish. The number of barrels carried by a vessel

would vary, according to her size, from one hundred to six or seven

hundred, part of these being filled with salt and bait. The mackerel-

hookers usually carried a single boat (of the yawl i^attern) at the stern.

Occasionally vessels going to fish on the coast of Labrador, or at the

mouth of the Saint Lawrence, or even on the coast of New England,

carried a number of dories or other boats, which were used by the men
when they fished in the harbors.*

25.

—

Apparatus and methods of fishing.

{a.) The macTiereljig.—The mackerel jig is said to have been invented

about the year 1815, by Abraham Lurvey, of Pigeon Cove; according

to other authority by one Thurlow, of Newburyport.t It is simply a

* In certain localities the mackerel could only be taken to good advantage among
the rocks close to the shore ; and the men fished from small boats rather than from
the side of the vessel.

t According to Captain Merchant, the "mackerel jig" was introduced at Cape Ann
about 1815. Mr. Abraham Lurvey, of Pigeon Cove, was one of the first to use them,

and was supposed to have invented them. The advantages of this new invention im-

mediately brought it into general use. Before "jigs" were devised, the "gangings"
of the mackerel lines would frequently break when the fish was jerked or "slatted"

off the hook ; when the "jig " is used this rarely occurs. Before the time of the "jig"

it was customarj'^ to bait the hooks, when mackerel were plenty, with pieces of pork

"as big as a four-pence-ha'penny."

According to Captains Daniel Cameron and John Grey, of Southport, Me., Edward
Cai.3s, a fisherman of Hingham, Mass., invented the mackerel jig between the years

18lu and 1814, and by 1829 it had come into general use on the coast of Maine. It

was introduced into Maine some time before 1829, but by whom no one knows.—
[Earll.]
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hook, round the shank of which has been cast a plummet of lead, pew-

ter, or tin, somewhat globular at its upper end and tapering down toward

the bend of the book. At the upper end is a hole through which a fishing

line is bent. The weight of a mackerel jig has varied from a quarter of

an ounce to three or four ounces at different times during the history of

the fishery. At first they were made much heavier than they have been

in later years. At present many fishermen, when using jigs, prefer them

very small. It has been stated that each fisherman has from seven to

twelve fishing cleats in his berth at the rail. On these cleats are fastened

an assortment of lines with jigs of various sizes, the heaviest being used

when the mackerel are biting fast, or when the wind is blowing fresh;

the lightest, when tlie water is very smootli, or when the mackerel are

"picking," or nibbling daintily.

The fishermen always made their jigs in molds of metal or soapstone,

this operation being similar to the old-fashioned method of making

bullets. In former days these molds were made of iron, but many of

the fishermen being dissatisfied with the shape constructed them for

their own use of lead. At present the soapstone jig-molds and the lead

and pewter constitute a part of the outfit of a vessel.

When jigs were first introduced, however, it was customary for fisher-

men to cast them for themselves in molds improvised in buckets of sand

or ashes, afterwards beating into shape the rough castings, and boring

the hole for the line. This custom was prevalent on some vessels as late

as 1850. In the later years of this fishery the fishermen became very

critical in the matter of jigs, and were not satisfied unless they were

elegantly shaped and brilliantly polished. The lines were six or eight

fathoms in length, of cotton, being either hawser or shroud laid. Of
later years these have always been of cotton. In early days, when the

heavier jigs were in vogue, much larger lines were used than at a later

period; since 18G0 it has been customary to use a kind of snood, called

" snaxiper-line," made of strong linen thread and usually colored blue.

The "snapper-hnes" are from 15 to 18 inches long, one end being bent

to the jig, and the other fastened to the fishing-line with what is

called a " water-knot." During the voyage the lines are generally coiled

up and hung upon the fishing-cleats on the waist when not in use. As
has been stated, each man has from eight to twelve lines, with jigs of

different sizes, fastened to the cleats at his berth. A quantity of extra

lines and hooks are carried by the vessel.

(&.) The mackerel fly-liool:.—The mackerel fly-hook, formerly very pop-

ular and introduced before 1850, has been discontinued since 18G0. This

is an extra hook on a ganging from 12 to 15 inches long, fastened to the

jig-line 8 or 10 inches above the jig. Not being weighted, this hook

floats at an angle when the jig is sinking, and by using it two mackerel

are sometimes caught at once, one biting at the jig and one on the fly-

hook. The fly-hook went out of favor because it was liable to become

entangled with the other fishing-gear.
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(c.) The mackerel gaff.—The mackerel gaff is au iron rod a quarter of

an inch in diameter, 3J feet long, having at one end two recurved sharp
points about 2 inches long and separated at the extremities by an inter-

val of one-half to three-quarters of an inch, returning in a line parallel

with the direction of the rod. The mackerel gaff is fastened to a wooden
handle about 10 or 12 feet long, and was used when the mackerel were
schooling thickly alongside of the vessel and were not inclined to take

the hook. The gaff was thrust among the fish and rapidly drawn back,

often impaling one and sometimes two mackerel at a time. This im-

lilement has not been used since the introduction of seines, and but
rarely during the last twenty years.

{d.) The mackerel " &o6" or " bohher.^^—This is an instrument resembling

the mackerel gaff" in the manner of its use. In its rude form the bob
was a stick of wood, around the end of which three or four cod-hooks,

with their barbs filed off, were fastened. The same idea has since been
developed in various ways, the most elaborate form being that illus-

trated in our plate. The bob is fastened to a string and drawn through
a school of fish, impaling them in the same manner as the gaff*. This
instrument was discontinued long before the gaff, and, in fact, has never
been so popular. These bobs were used only when the mackerel were
schooling in great numbers alongside of the vessel and refusing to bite.

(e.) Bait and apparatus far its preparation.—Bait used in the mackerel
fishery is of two kinds, (1) that put upon the hooks, and (2) that thrown
into the water to attract the fish.

The method of baiting the jigs which has been adopted by mackerel
fishermen is somewhat peculiar, and a description of the process may
be of interest in this place.

As a rule, when a mackerel schooner first arrives on the fishing ground
and is about to begin fishing with hook and line, the jigs which are to

be immediately used are baited with small circular pieces of pork rind,

two or three of these being put on each hook. Sometimes, however,
no one but the skipper uses pork-rind bait, the other members of the
crew preferring to wait until some mackerel are caught from which they
can procure a supply of bait for their hooks. The favorite way of bait-

ing mackerel hooks is as follows, namely: Several thin strips about a
half inch wide and three to five inches long, are cut either from the
belly of the mackerel or from the lower portion of the body on either

side of the anal fin.* When a sufficient number of these slices have
been obtained they are cut into sections, each of which is, approximately,
a half inch square. A large number of these pieces are put on the hook,
completely filling the bend, after which the baits are scraped with the
back of a knife in such a manner as to remove everything but the tough
white skin, which, when distended in the water, forms a soft pulpy mass

"Strips for bait cut from near the anal fin are usually preferred, since they cannot
80 easily be torn from the book as can the fatter and tenderer strips taken fi'om the
abdomen.

S. Mis. 110 12
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about the size of the end of one's forefinger; but this can be contracted

into a very small space, and thus afford the eager fish ample opportunity

to secure a good hold of the hook while seeking the tempting but yielding

morsel upon it. A bait of this kind will last more than an hour without

being renewed, even when mackerel are biting sharply. When the fish

are "picking" or less inclined to take the hook, a fisherman is often not

obliged to bait his jigs more than once in a whole day. Sometimes the

fishermen cut out a small circular piece from the throat of the mackerel,

which they place on their hook above the scraped bait. This throat

piece is quite firm and for awhile prevents the soft skins composing the

bait below it from being entangled on the point of the hook and thus

preventing the latter from easily catching the biting fish.

In the early days of the mackerel hook fishery the toll bait chiefly

used was made of small mackerel, and sometimes of large ones too when
small fish could not be obtained. The viscera of the mackerel were also

frequently used in the absence of better. From 1835 to 1840 menhaden
came into general use, and?»were subsequently always in high favor. They
had, however, been in common use by Gloucester fishermen at the very

commencement of the century. They were caught in gill nets. It was
the custom of the Gloucester people to leave home a little after tea, set

their nets ofi' Kettle Island, and lie there till about midnight. They
would then haul their nets, pick out the fish, and start off to the mack-

erel grounds.*

There can be no question that the custom of chopping up small

mackerel for bait was detrimental to the mackerel fishery in succeeding

years, and that the introduction of menhaden was a benefit to the fishery

in more ways than one. As a " toll " bait for the mackerel, menhaden
is believed to be better than any other fish ; the mackerel seem to prefer

it ; and the presence in its flesh of a quantity of oil renders it especially

convenient for tho use of fishermen, since in the process of " chumming-
up," presently to be described, a small quantity of ground menhaden
bait will spread over a large area of water. In the Eeport of the Com-
missioner of Fisheries, Part V, pp. 143 to 147, may be found a discussion

of the comparative merits of herring and menhaden as a bait for

mackerel.

The quantity of menhaden bait carried by a mackerel schooner on a

trip of two and a half to three months to the Gulf of Saint Lawrence
vanes, according to the size of the vessel, from 25 to 40 barrels. In

addition to this tbey were accustomed to carry 5 to 10 barrels of clams.

Capt. Sylvanus Smith, of Gloucester, stated to the Halifax Commis-
sion that a vessel fitting out for a four months' trip to the Gulf of Saint

Lawrence would need to be supplied with 40 barrels of pogie bait, worth

* Mr. Earll writes :
" Daniel Cameron, of Southport, states that pogies were first

used in Maine about 1844, and by 1846 had come into general use. People of this sec-

tion claim to have introduced the pogy, Brevoortia tyrannus, as mackerel bait, but with

whom the practice originated I was unable to learn."
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$6 a barrel, makiug $240, and 10 barrels of clam bait, worth $8 a barrel,

making $80.*

Major Low's statement, copied from the trip-book of the schooner
Oliver Eldredge, which sailed to the Gulf of Saint Lawrence August 5,

1875, arrived at Gloucester November 2, 1875, having been absent two
months and twenty-eight days, obtaining 224 barrels of mess mackerel,

worth $1,771.83, shows that she fitted out with 55 barrels of slivered

pogies, at $6.50 per barrel, making $337.50, and 7 barrels of clams, at

$6, making $42.

In 1867, when almost the entire mackerel fleet fished with hooks, the

amount of menhaden bait consumed by Gloucester alone amounted, by
the estimate of Mr. Joseph O. Proctor, to 6,500 barrels, and the total

consumption by the United States of mackerel bait must have exceeded

25,000 barrels. In addition to this more than 1,000 barrels of clams

were used. In 1877 another estimate was made of the quantity con-

sumed by Gloucester. The purse-seiners were then in a large majority.

The whole amount consumed by a seining ve^el does not exceed 5 or 6

barrels in a season. Gloucester had, in 1877, about 50 " mackerel-hook-

ers," using about 2,400 barrels of slivers, while the seining fleet used

about 600 barrels more. The entire amount of menhaden bait consumed
by the mackerel fleet of the United States in 1877 did not probably ex-

ceed 8,000 to 9,000 barrels of slivers, or 24,000 to 27,000 barrels of round
fish.

The menhaden used for bait in the mackerel fisheries was formerly",

when a larger quantity was in demand than at present, obtained to a

considerable extent from Gloucester vessels fishing expressly for men-
haden in the vicinity of Cape Ann and in the Gulf of Maine.

Oapt. F. J. Babsou, of Gloucester, whose account of the bait fishery of

Cape Ann is quoted elsewhere, states that in 1873 there were over 60,000

barrels of round menhaden taken in his district, while in the same year

vessels belonging to the Maine Oil and Guano Association sold of bait

2,977 barrels; in 1874, 10,400; in 1877, 10,795. From the bait fisheries

about Marblehead and in the vicinity of Provincetown, according to Mr.

Lowry, from 1,000 to 2,000 barrels of bait were taken in 1873. At
Chatham, from 1872 to 1877, the average catch was about 5,000 barrels.

A large portion of all of these fish, however, was sold to the vessels en-

gaged in the George's Bank cod-fishery. Considerable quantities also

were obtained about Salem and in the Merrimac Eiver, a portion of

which went to the mackerel fishery.

It was the custom of many of the vessels belonging to the spring

mackerel fleet to devote a considerable time to obtaining a supply of

bait for their own use during the summer fishery. In addition to this

quite a number of vessels were fitted out each spring to go to Seacon-

net and other places lq that vicinity for the purpose of securing cargoes

of menhaden slivers to sell to the early fleet going to the Bay of Saint

"Proceedings of the Halifax Commission, 1877, Appendix L, p. 334.
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Lawrence. Cape Cod vessels were accustomed to tlress their bait in a

peculiar manner. They did not sliver them in the ordinary way, but

salted them down "round," simply eviscerating them, cutting off the

heads and the thin parts of the belly, and making slits in the sides.

These vessels obtained their bait from the pound fishermen at various

points on the coast of southern New England, especially in the vicinity

of Seaconnet and Ehode Island, and also from the various fishing gangs

connected with the oil and guano factories.

In addition to the vessels which thus obtained supplies of bait for

their own use, there was a fleet of bait vessels which annually proceeded

to the same localities in the spring to obtain bait for sale to the vessels

of the mackerel fleet not otherwise supplied. The number of baiters

was five or six.

The price of menhaden for bait varied with their abundance. In

Gloucester, in 1873, according to Captain Babsou, 60,000 barrels of

round fish made 20,000 barrels of slivers, worth $4 a barrel to the

producer. At Marblehed!li the price in 1876 averaged $1 for fresh and
$6 for salt bait; at Chatham, $1.50 fresh; at Nantucket, 50 to 75 cents;

and at Martha's Vineyard, 50 cents. In Narragansett Bay bait sold in

1871 for $1 to $1.50 per barrel, fresh. The regular price from 1867 to

1877 at the mouth of the Merrimac River was $1 per barrel; probably

1,000 barrels of slivered fish were prepared in 1876, which sold for $5 a

barrel. Boston and Gloucester vessels were accustomed to anchor at

the mouth of the river and wait there for supplies of bait. At one time

in 1877 there were probably 25 schooners waiting.

The process of slivering and salting menhaden was described in the

report on the menhaden fisheries in Part V.

The manner of preparing the slivered menhaden or other fish for toll

bait is very simple, and is essentially the same as that employed in early

days, when it was the custom to grind up small mackerel for bait. Cap-

tain Atwood remarked in his testimony before the fisherj^ commission

at Halifax: "We now use menhaden for bait, but when I first went
fishing we did not do so; our practice then was to grind up small mack-

erel for the purpose. Any quantity of these mackerel were at that

time to be had for the cost, and plenty are to be met there now. These

fish were of no account then, and so we ground them up for bait. And
wlaen we could not obtain them we ground up what you call gurry, the

inwards of fish with the gills attached. American fishermen, when they

fish with hooks, use menhaden bait almost exclusively. The superiority

of this over any other is proved by the fact that when they can't get

menhaden they won't take any other. At first mackerel fishermen were

afraid of this bait; it was a very bony fish, and they even thought that

if it was cut up for bait the mackerel would get sick of it owing to the

number of bones. There is a species of fish belonging to this family

found on our coast which is exceedingly fat; we call them blue-backed
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herrings;* and some prefer this fish for bait, as it is not so bony as

menhadeuj but when the mackerel got to be worth having, about every-

body adopted menhaden for bait; it is the cheapest bait."t

To prepare menhaden for use in the mackerel fishery, the slivers are

ground up into a mush which is called "ground bait." The slivers are

passed through a bait-mill, which is a machine somewhat resembling a
farmer's feed-cutter. The fish are thrown into the hopper, and, by the
agency of a roller operated by a crank at the side of the mill, are passed
through a complicated array of sharp knives arranged upon the sides

of the mill, and in spiral rows upon the roller. The bait is usually

ground at night by the watch on deck. As a rule the bait is run through
the mill twice in order to make it fine enough. When the vessel has no
bait-mill, which at present is rarely the case, the fish are cut uj) with
a hatchet or scalded with boiling water in a tub. Bait-mills were first

introduced about the year 1822. Prior to the introduction of the bait-

mill all the bait was cut up at night with the hatchet, by the watch, upon
a chopping-block, which was a large flat-topped piece of wood resembling

a butcher's meat-block. The veterans of this fishery relate with great

glee how they used to be kept awake all night by the pounding of the

bait-cutter over their heads, and contrast the present usages with those

of former days. When there was leisure in the day-time, three or four

men would work at the block together, each chopping with his own
hatchet. In this way a constant supply was kept. Bait which had
been ground was packed in barrels full of pickle, and covered up.

The earlier bait-mills were very rude aifairs, the teeth being common
nails driven into the barrel and into the sides of the mill and broken
off, leaving jagged ends which tore the bait into pieces. Later these

were filed down to a point, while at the present time the teeth are arrow-

shaped, made of steel, and are attached to the wood by means of shanks
made especially for the purpose. Bait-mills are now manufactured by
various mechanics at the different ports, those made by Adolph Yoss,
of Gloucester, being (jonsidered among the best. The cost of a good
bait-mill is from $8 to $15.

According to Maj. D. W. Low, the first bait-mill was made in 1820, of

nails driven in lines across two wooden cylinders and then sharpened.

The first one made for grinding or cutting with knives was made in

1822 by Gorham Burnham, and they were driven into cylinders in the

same manner. In 1823 he commenced putting in the knives in spiral

form, which form has continued in use ever since. He has made and
sold in one year $1,600 worth at $10 each, besides making anchors and
other work.

The first bait-mill taken to southern Maine was bought in Gloucester

* The Clupea aestivalis.

tN. E. Atwood, Proceedings of the Halifax Commission, Appendix L, p. 42, Septem-
ber 19, 1877.
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in 1827 by Mr. John Cameron, of Southport, for use on the schooner

Echo.*

The manner in which the labor of grinding bait was distributed

among the different members of the crew after bait-mills came into

general use varied upon different vessels. Sometimes each man had
his " bait day," upon which, in addition to his regular labor of fishing,

he was expected to grind bait for the use of the vessel.

When fish were abundant the quantity used might be as great as five

or six barrels a day. The bait-cutter was expected to have a supply of

bait ready, and when there was jjromise of good fishing the next day
would grind what he thought would be needed for the next day's fishing

during his watch at night. When he was not forehanded and the fish

were abundant he suffered considerable loss, since he was obliged to

work at grinding the bait while the others were fishing, and thus failed

to obtain his share of the fish.

On some vessels, in order to obviate this difficulty, it was customary

for each man to grind a barrel in his turn, the boys doing their share of

the work by cuttiug the clam bait. The order of their succession was
determined by their position at the 'vessel's rail, the man farthest for-

ward taking the first turn. On other vessels, if a man was not on deck

in the morning to help hoist the sails, the penalty for his absence was
the grinding of a barrel of bait, a task which required about an hour
and a half for its performance.

When the bait has been ground it is placed in barrels or in the bait

chests. The ground bait is an oily mass of yellowish color, resembling

in consistency sausage meat. Before it is used water is added to it,

and it is then reduced to the consistency of porridge. It now becomes

a yellowish slushy liquid with an oily smell, and in this condition occu-

pies about twice to three times the space that it did before water was
added. In this condition it is sometimes called " chum " or " stosh."

(/.) Mode of fishing.—The present method employed by mackerel

schooners of fishing with hook and line whde the schooner lies adrift

was first practiced in Massachusetts at the very beginning of the pres-

ent century, and the use of toll bait began about the same time. Ac-
cording to Capt. Epes W. Merchant, the first man to introduce this

method of fishing in Massachusetts Bay was John Story, of Eockport,

about the year 1804.

The method of " tolling" or "chumming up" the fish by the use of

this ground bait resembles the process of calling up a flock of fowls by
scattering corn over a large piece of ground. The oily bait is thrown
over the side of the vessel, and as the latter drifts along and the bait

spreads the fish are attracted by the floating particles most remote from

the vessel, and swim up toward the source of supply.

The use of toll bait originated with the shore fishermen, who crushed

* State'nent of Daniel Cameron and Capt. John Gray, of Southport, Me., obtained

by R. E. Earll.
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the oily menhaden under foot with their heavy fishing boots, washing
the pulpy mass of flesh and the oil with buckets of water out through

the scuppers of the vessel. Another statement, and perhaps the most
correct one, is that at first the fishermen made toll bait by boiling a cod-

fish or haddock until it was nearly cooked, when it was taken by the

tail and Ijeateti over the sides of the boat or vessel, causing the fibers

of the fish to separate in small pieces, which, considering their white-

ness, made a very attractive bait. This practice was still in vogue
among the boat fishermen of Maine as late as 1849 and 1850.

The process of throwing toll bait, of late in practice, may now be de-

scribed. Several buckets of the ground bait are put into the boxes,

the positions of which have already been described, and to it several

buckets of water are added, the mass being thus reduced to a proper

consistency by stirring it up with the bait-heavers, which are scoop-

shaped contrivances made of tin on the ends of wooden handles 2 or

3 feet in length. The vessel is "hove to" under mainsail and foresail,

or sometimes under mainsail, making a square drift to leeward. One
.man—generally the skipper—stands forward of the main rigging with

the bait-heaver and throws out the bait, something in the manner of a
man sowing seed broadcast, by a sweeping motion of his right arm,

scattering it over a space of 15 or 20 feet along the side of the vessel.

The oily particles slowly sink and spread out under the influence of the

whirling eddies caused by the receding vessel. As the vessel drifts

away and one scattering of bait is on the point of disappearing from

sight, another lot is thrown, and so a succession of waves of bait is left

in the wake of the vessel. In the mean time the man who is throwing

the bait puts out two lines and thus ascertains whether the mackerel

have been attracted to the sides. As soon as the fish begin to bite, the

man sings out, "Here they are!" or "Here they gnaw!" and the crew
rush to their places and begin fishing.

When the fish appear, they are sometimes in small numbers and bite

daintily, but often they come in immense schools and bite as fast as the

hooks touch the water.*

* '^^ Jigging mackerel."—"Jigging mackerel" is a method peculiar to mackerel-catch-

ers that superseded the old way called "trailing," or taking them while the vessel was
under headway. The manner of jigging is peculiarly interesting to new beholders.

The vessel is kept comparatively motionless; a large quantity of poor mackerel chopped
into mince-meat is thrown upon the water, which brings them to the surface. So
much of this has been done that it has, in a great measure, destroyed their appetites,

and sharp-pointed hooks of a sufficient length to reach the fish have been resorted to.

A line of the color of the water, called the jig line, attached to a lead of a finger's

length, say one-half inch in diameter, diminished at the end towards the hook which
is solid in the lead called a "jig lead." Bait of such as is thrown overboard is put on

the hook and thrown also among the " floating bait," or more properly the floating fish.

Thus prepared, the fisherman has littlo else to do but to draw in the line and snap off

the fish in a tub prepared for that purpose a little faster than can be easily imagined
by the land fisherman. From 50 to 80 barrels have often been taken on a good "fish-

ing day" in this way by a crew of 6 or 8 hands; oftentimes several boys comprise a

portion of the company.— (Barnstable Patriot, Nov. 15, 1836.)
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On these occasions the deck of the vessel presents a scene of great

activity and excitement.

Let US try to depict a scene in the Gulf of Saint Lawrence. We are

on the deck of a clipper schooner from Gloucester, standing along with

the four lower sails and the main gaff-topsail set, a fresh breeze blowing

from the southwest; the sky is overcast, and the sea comparatively

smooth; within the plane of vision are the white sails of some 250

schooners, most of which are hove to, a few tearing along under press

of sail seeking new positions; here and there among the fleet is a vessel

with a flag set at her main peak or at her main topmast head ; this is

to indicate that she has completed her fare and is homeward bound.

Some of these are lying to, and are still fishing, while others have all

sail set, and are heading for the Strait of Canso on their homeward
way. A few miles to the northeast looms up the rugged shore of the

Magdalen Islands, its high outline here and there broken by long

stretches of sandy beach; a train of great white gannets crosses our

bow, five or six of them rapidly flying close to the water; suddenly the

leader disappears beneath the water, and his companions rise up for a

moment and then "plug down" head foremost after the fish which they

see. The movement is perceived by other gannets, and they flock in

from all directions and share the feast. As we speed along two or three

of these birds, which have filled themselves to repletion, are swimming in

our course, unable to rise, and, in order to escape, they disgorge their

stomach-loads of fish and flap away just before the vessel reaches

them. We now approach the fleet, and pass by the leeward vessels

which are hove to, the starboard rails of which are lined with men ex-

citedly plying their lines. Our skipper stands on the quarter witli his

glass to his eye, trying to determine which portion of the fleet is meet-

ing with the best success. He selects a berth near the middle of the fleet^

and thitlier he directs the course of the vessel by word to the steers-

man. We thread our way in a zigzag course among tlie drifting ves-

sels, sometimes escaping by a few inches only the thrust of a jib-boom^

and again almost snapping off the main-boom of some other vessel. At
length we approach the selected position and heave to, coming up
sharply to the wind with the mainsail hard aback. The skipper takes

his position at the main rigging and begins throwing bait, at the same
time putting out his lines for trial. After the vessel is hove to, the

men are lounging about the deck, yet in expectant attitudes. At a

little distance from the rail stands a row of barrels, one opposite the

berth of each man. These are called ''strike" barrels. The lines, with

the jigs attached, are coiled upon the cleats or lie u])on the rails, each

man ha\ing examined his own and prepared it for in)mediate use. At
last the skipper is seen to rapidly haul in his line, pulling a glittering

mackerel over the rail, and, by the peculiar motion known to the fisher-

men as "slatting off," the fish is jerked over his right shoulder into

the barrel, while the drumming of the mackerel against the bottom of
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tlie barrel announces to the men that the fish have struck. The men
rush to their positions, and a scene of great activity and excitement

begins. The fish are now within four or five fathoms of the side of the

vessel, but they soon come much nearer; looking over the rail we see

their mottled backs as they swim to and fro alongside the vessel.

The lines are shortened up as the mackerel rise, and now the time re-

quired for throwing over the jig and jerking it back with a mackerel
fast to it is only a few seconds. The men throw out their lines, pull

them in, and, without glancing at the fish, dexterously "slat" them into

the barrels, the jigs being torn out of their mouths by the same motion
which casts the line back into the water; two twists of the wrist are

sufficient to accomplish this feat. The mackerel are large—"No. I's"

—

and in fifteen or twenty minutes the best fishermen have their barrels-

full. When a man's barrel is filled he springs from the rail, rolls it back
towards the center of the deck, and puts an empty barrel in its place.

The fish may continue actively biting for ten minutes or for several

hours, but usually the sharp biting is over very soon, and the mackerel

begin to "pick." Now the work is less exciting, though much more ex-

acting upon the skill of the fishermen. When the fish are "picking,"^

a high-line fisherman will catch quantities, and the greenhorn will catch

none, and even among the most skillful fishermen there is a great dif-

ference in their success at this time.

It should be stated that all the time mackerel have been biting, four

men have been actively employed in throwing bait over the side, at the

same time attending to their lines like the remainder of the crew. The
cook heaves bait in the position farthest forward, and one of the boys

in the position farthest aft, while amidships the skipper and one of the

most experienced of the crew are similarly engaged.*

When the fish begin to "pick," the skipper reconnoiters for a better

position, and finding that other vessels are having good fishing, orders

the crew to coil in their lines and to make sail ; away we go in search of

another "spurt of mackerel."

The excitement among the crew, when the mackerel are biting fast,

can hardly be described. When the fishing begins, the drumming of
the mackerel in the empty barrels is inexpressibly cheering to the fish-

ermen, especially if they have been unsuccessfully hunting for fish on
previous days, and adds to their excitement. This sound ceases as the
barrels begin to fill up, the resonance of the wood being deadened by
the accumulation of fish ; it is, however, from time to time repeated, as
empty barrels are substituted for those which have been filled. Every
man is striving to the top of his bent to catch as many mackerel as pos-

sible while the "spurt" continues, and, if possible, to catch a larger

* Ou the mackerel " hookers" the cook stood to fish just aft of the forerigging. The
large schooners sometimes had a boy forward of the forerigging, but this was not the
rule by any means. Each man or boy had a certain number of inches measured on
the rail and assigned him as his berth. The length of a berth at the rail varied from
2^ to 3 feet.
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share than any of his comrades. The emulation to be " high-line " for the

day and for the season is extreme. The number of barrels caught by
each man is carefully noted, for upon his relative success depends his

proportion of the proceeds of the voyage and his reputation as a fish-

erman. In a single day a high-line fisherman has caught from 10 to 15

barrels, and since each barrel contains from 150 to 200 mackerel, the

rapidity of the men's movements throughout the day may be estimated.

In seven or eight hours' fishing he has probably lifted over the side 2,000

to 3,000 fish, to say nothing of throwing over his jig and bringing it back

empty almost as many times more. Such cases as this are exceptional,

since mackerel rarely continue biting long enough to allow such a num-
ber to be taken. At the same time, when a much smaller number is

caught, the activity of the fishermen is something to be wondered at.*

The confusion and excitement is increased by the frequent snarling

of the lines and the attempts to straighten them out again. As has

been stated, each expert fisherman has ten or twelve lines in his berth,

and changes from one to the other according to the rapidity with which

the fish are biting, or the strength of the wind. Much experience and
skill are necessary to enable the fishermen to make these changes un-

derstandingly. Little is said while the fishing is going on; the men
lean far over the rail in strange attitudes of expectancy with one or two

lines in each hand, the hands moving up and down and constantly haul-

ing in and throwing out one of the lines at a time. When it is neces-

sary to haul in one of the lines, the others are allowed to drop upon the

rail.

We have described one phase of the life of a mackerel fisherman, but

experiences hke this may occur only a few times during a season.

Mackerel vessels are constantly under sail, cruising hither and thither

over great areas of water on the lookout for fish, heaving to and trying

more frequently without than with success, except in extraordinary

seasons. At night they are hove to, or, when mackerel are scarce, are

making long passages from one ground to another. Information as to

the location of the schools of mackerel is passed from vessel to vessel.

As they meet, the vessels almost invariably speak each other and com-

pare notes upon the position and abundance of fish.

When a vessel is seeking fish and heaves to for the purpose of toll-

ing them up, she will continue in this position, as a rule, for about an

hour, sometimes longer, when there is any prospect of success. Some-

times the mackerel, however abundant, will not rise to bait; they are

very capricious; at other times in the same day they will be exceed-

ingly voracious. One of the common tactics of the mackerel fishermen

was that of running round a school; when the fish could be seen, the

vessel would make a complete circle, surrounding them at the same

* Large catch of mackerel.—Schooner "Bloomer," of Hingham, with, a crew of 10

men, caught on Thursday last, between 10 a. m. and 2 p. m., 5,700 mackerel with the

hook and line.—(Barnstable Patriot, May 28, 1861.)
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time with the line of toll bait. The effect of this maneuver was to keep
the fish from moving away by placing the bait in such a manner that

whichever course they took the fish must invariably meet with and be
attracted by it to the vessel's side. It frequently happened, however,

that the schooling fish took no notice whatever of the toll-bait, either

because they were not hungry, or were engaged in feeding upon some
form of Crustacea, of which they are exceedingly fond.

The practice of " lee-bo-vNdng," the method of which, so far as the

management of the vessel is concerned, has been described in another

place, was simply to " heave to " to the leeward of another vessel which was
lying to and had a school of fish alongside, and, while so doing, to throw

a quantity of bait overboard; this bait passing under the bottom of the

first vessel would attract the fish, which would then follow the course of

the new bait, passing to leeward under the first vessel and appearing

alongside and close to the vessel which was executing the maneuver
of lee-bowing. The success of this maneuver is sometimes thwarted

by the crew of the first vessel throwing over such a quantity of bait

that the bait thrown by the second vessel is not noticed by the fish. In

this act it is frequently the custom to use a considerable quantity of

chopped clams, these being considered better to "hold" the fish along-

side than the menhaden bait. The clam bait is also used on other

occasions to "hold" the fish, or induce them to bite more rapidly when
they are supposed to be tired of the ordinary bait.

A maneuver sometimes executed by the mackerel schooner is called

"springing up." This is done when the mackerel are so close to the

shore that the vessel cannot lie to and drift for them. It is accom-

I)lished by bringing the vessel to anchor and then putting a " spring"

on the cable, the latter, which is a stout rope, being taken to the port-

quarter, and the cable veered out so that the vessel lies with her port

side to the wind. The fishing is then carried on on the starboard side,

in the same manner as with vessels lying to.

In former years, when an extensive mackerel fishery was prosecuted

in the vicinity of the Seven Islands and at the mouth of the Saint Law-
rence Eiver, much jig fishing was carried on by small boats sent out

from the vessels. Each of the boats carried a small quantity of ground

bait, which was used in the same manner as on the vessels. This

method of fishing has also been practiced to some extent on the coast

of Maine even as late as 1879.

Vessels occasionally returned home from the Gulf of Saint Lawrence
to land their catch, leaving a portion of their crew to fish from small

boats until their return.*

The above description of jigging mackerel has been written with

* Schooner "B. D. Haskins" lately anived from Bay Saint Lawrence with mackerel

;

left five of lier crow to continue the fishery in dories until her return on her second

trip.—(Cape Ann Advertiser, August 17, 1860.) Instances of this kind were rare.

—

Authors.
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special reference to the fishery in the Gulf of Saint Lawrence, since it

was here that the jig fishing was most extensively prosecuted; the

methods are the same, however, as those i^racticed on the New England

coast.
26.

—

Caee of the fish,

{a.) Cleaning and salting.—The manner of caring for the fish is essen-

tially the same as that described in the preceding chapter, except that

(the quantity of fish taken being much smaller, there was, of course,

much more time for handling them) greater care was taken, and the

fish were uniformly of better quality. Many of the Gloucester mack-

erel-hookers were accustomed to divide their crew into dressing gangs

of two each instead of three, as at the present time on the seining ves-

sels, one of these men splitting and the other gibbing. It was the duty

of the splitter to get the barrels, fill them with water, and, when he

had split more fish than the gibber could take care of, to aid the latter

in his work.*

On the seining vessel, as we have seen, the mackerel are, in most

cases, heaped on the deck; on the mackerel-hookers, the fish were

already in barrels, and the order of proceeding was slightly different.

The splitting-board Avas placed on the head of one of the "strike" bar-

rels ; the fish were taken out of the barrels, split, and thrown into the

gibtub, where they were handled in the ordinary manner. The pro-

cess of gibbing having been completed, the fish were "plowed" and

put into the second barrel, which was filled with clean water. From
this barrel they were changed into the barrel in which they were salted.

The process of salting is as follows: A barrel of mackerel is emptied

out on deck; a "gib-keeler" is filled with salt; one of the men now
throws the mackerel into the "gib-keeler," while the other man "rubs"
them in the salt by taking one in each hand; the back of one is then

placed to the flesh of the other, and they are thrown into the barrel

with the flesh side down. They are thus salted and packed away into

barrels in successive layers, each (with the exception of the bottom
tier) with the flesh side down.t A barrel of large mackerel can be
salted in from five to ten minutes.

In order to cure mackerel successfully very fine salt must be used,

and every part of the fish must be touched or it will spoil. | Careless

* The most general custom, perhaps, on the Gloucester vessels was to have two men
in a gang, though this was varied a good deal on different schooners. Some crews

preferred dress gangs of three men each, while others sometimes had four men work-

ing together, one of them "passing up" the mackerel to the splitter.

t The early method of i^acking them flesh up has been abandoned.

tThis is the case when the mackerel are "rubbed," Liverpool salt being almost

wholly used, since Cadiz salt, owing to its coarseness, has a tendency to tear or

" ruck up " the flesh of the fish and give them a ragged appearance. Many of the

Cape Cod fishermen, however, preferred to use Cadiz salt, believing it to bo better for

curing the fish than Liverpool. Their manner of applying it was quite different from

that which has been described. Each man salted his own catch. Placing a wash-
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salters sometimes leave "tliumib-marks" where their thumbs touch the

fish during the process of salting, preventing the access of the salt.

These do not keep well.

It was customary on the "hookers" to let the mackerel remain on

deck for several days after being salted, the length of time varying to

a considerable extent, as it depended very much on the amount of fish

taken. When the mackerel were well struck, or after they had been

salted from two to five or six days, the barrels were "topped up" with

fish, to make up for the shrinkage from the first salting, after which

they were carefully headed up and stowed in the hold. If the men kept

their catch separate, each one cut a private mark on the head of the

barrel containing his fish. As a rule, the mackerel were "stowed down"
whenever 40 or 50 barrels had accumulated on deck, but when fish were

abundant and took the hook freely for several days in succession it

often happened that more than a hundred barrels of fish would be

caught before any were put below.

Capt. Epes W. Merchant, of Gloucester, informs us that the practice

of salting mackerel was inaugurated at Gloucester in 1818. Scituate

fishermen had begun this practice somewhat earlier. The methods of

salting have not materially changed since that time. Previous to 1850

the vessels engaged in mackerel fishing were generally accustomed to

carry butts, in which the fish were salted.

Capt. Chester Marr tells us that in the early days the mackerel fisher-

men made a practice of salting the mackerel in hogsheads, which were

placed in the hold, standing on end, with stone ballast stowed in the

"spaces" between them. When a vessel was loaded she would hold

about 10 butts, or about 50 " wash-barrels." These butts were used until

about 1850.

barrel of mackerel at his left hand, an empty barrel in front of him, and with a bucket

or basket of salt at his right, the fisherman rapidly transferred the fresh fish into the

proper barrel, iilacing each flesh up, and scattering over it with the right hand a

sufficient quantity of salt. An expert can thus take care of many more fish than
any one unacquainted with the method would believe possible, though, it is safe to

say, mackerel can be handled more expeditiously by the process of rubbing, and for

this reason the Cape Cod style of salting has never come into favor at Cape Ann and
on the coast of Maine.

* The largest of the mackerel schooners had suificient capacity for stowing 20 or 25

butts, besides a number of barrels alongside of them in the wings on each side of the

hold.

When salting mackerel in these casks, the salters worked in the hold. A gib tub was
filled with salt and set on top of the butts near the hatchway, and one man threw
down the mackerel from the deck into the salt box (or gib tub) while two others

standing alongside of the butts did the salting—one "rubbing" the fish and the other

packing them away in the proper place. When the cask was full a large stone was
placed on top of the fish to keep them beneath the brine so that they would not get

rusty. Each man usually had a hogshead of his own for the reception of his fish ; that

is, if each of the crew kept his catch separate. At that time, however, it Avas quite

generally the custom to "go on shares." This term, as then understood, differed radi-

cally from what is now meant by the same expression, and may be described as fol-
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(&.) Mackerel plows.—The mackerel plows, to which frequent allusion

has been made, are also known to the fishermen by several other names,

such as rimmers, reamers, fatters, and fatting-knives, in the same and

in different localities. The original object of using these instruments

may be said to have been " a trick in the trade," although the fact of

their being employed at the present time is so well known that no one

considers it any longer a secret, neither has it been for many years.

The quality of mackerel is determined not only by their size, but also

by the richness or fatness which they acquire as the season advances,

and the opportunities for obtaining food are better than during the

spring. In the spring when they approach the coasts of the Middle

States and Southern New England they are in a poor and lean con-

dition and remain in such a state until after they have deposited their

spawn. After the spawning-season is over the schools then seek their

favorite feeding-grounds and the fish soon begin to exhibit much im-

l^rovement in their condition. During the month of June this improve,

ment is first noticeable, and by the last of August, and sometimes even

at an earlier date, the mackerel have arrived at their finest condition and

remain so until they leave the coast in the fall. As the fish fatten, the

belly, or that portion which covers the abdominal cavity, increases in

thickness, and the quality of the mackerel can be more easily and cer-

tainly determined by noticing this particular portion of it than in any

other manner. The mackerel are invariably split along the back from

the snout to the tail in such a manner that they will lay open and

flat after the viscera has been removed. It is a fact well known to per-

sons familiar with this fish that when they are in a fat condition the

sides of the abdominal cavity will crack open along the entire length

when the fish are opened for the purpose of removing the viscera. Tho
depth of these cracks or "breaks" show the relative fatness of the fish.

As these cracks occur about half way from the backbone to the center

of the abdominal cavity, it will be readily seen that by using an imple-

ment for making the crack a little above or nearer to the backbone than

where it would naturally be and where the belly is considerably thicker^

owb: The crew were shipped as much upon their merits of good seamanship and

steady habits as for their skill as fishermen. Each man was jirovided with a "strike

tub"—a half hogshead—and for the first few days' fishing the skipper would note the

catch of each of the men, and from this comparison would decide what share every

one should receive. Thus some half dozen, perhaps, iu a crew of 12 or 14 men would

be assigned a full share. Though there might be some difference in the relative catch

of these men it was thought fair to consider a capable and reliable man a full shares-

man, though he caught somewhat less fish than another who might not be so well

experienced in other matters. The remainder of the men were allowed three-fourths

or one-half of a share, as the case might be, their expertness iu catching fish and

other qualifications always beiug taken into account in settling their relative standing.

Thus, if a vessel had a crew of twelve men, six of whom were fall sharesmen, four

three-quarter sharesmen, and two half sharesmen, there would be ten full shares, and

a Bharesman would receive one-tenth of the crew's half of the proceeds of the voyagBj,

while those having a smaller "lay" would be paid accordingly.
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it will give the fish the appearance of being much fatter than it really

is. As previously stated, the depth of the "break" is the test of the

fatness of the fish, and is the guide by which the inspectors cull them
into the different grades for market, provided always that they are of

suitable size. Stringent laws have in past years been enacted in most

of the New England States to regulate the method of inspecting mack-

erel, and the use of any artificial means to fatten them was for many
years strictly prohibited. The introduction of the mackerel plow, like

that of many other inventions, was the direct result of a need long felt

by fishermen. Previous to its adoption it was the custom for the fisher-

men to attempt to improve the looks of their fish by increasing the nat-

ural break with their thumb-nails drawn along its entire length. This

method was called " rubbing the mackerel." Later a few began to use

the back of the point of their bait-knives or splitting-knives for this pur-

pose, by degrees venturing to place the c«it a little higher than where it

naturally belonged. The use of knives led to the introduction of plows,

which soon came into general use, though the fishermen at first felt some
hesitation about revealing the fact that their fish had been plowed.*

A comparatively poor mackerel would not open sufficiently in a

natural way to pass for a No. 2, but the fishermen give them an invit-

ing appearance to the buyer by the use of the plow, which they handle

with remarkable dexterity, running the blade longitudinally along each

side of the abdominal cavity with great rapidity, laying the sides of

the fish open in such a manner that it may i^ass for a No. 2, and, per-

haps, if it is of large size, a fairly fat fish may be culled as a No. 1 mack-

erel. It is but fair to say here that, since the general adoption of the

mackerel plow as a means of "fattening" the fish, the subject is so

well understood by the dealers that they demand a finer looking fish

than formerly, and the consumer, therefore, actually gets as good an
article as before, and one that is much more attractive. This is espe-

cially the case when the size of the mackerel is not sufficient to pass for

the best quality, or No. 1. A fish whose length is 13 inches and " of

* From a circular addressed to the masters and crews of mackerel Tessels by Hon.
James Barry, inspector-general of pickled fish for Massachusetts, dated May 2, 1832,

we quote the following in relation to the use of th^ mackerel plow: "It is a mis-

chievous error that fishermen have fallen into by salting their fish too slack, as has

been often the case ; and another by using the plow, which has given to the fish a false

appearance, and has been a source of mortification to the fishermen, and they have in

a great many instances found fault with the inspectors when the fault belonged to-

themselves in not taking care of the fish which it was their duty to do, and which in

many cases has been a ruinous business to purchasers. By a law of the common-
wealth the inspector is required to throw into an inferior quality all mackerel which
have been plowed, cut, or mutilated for the purpose of deception. It can be of no
advantage to the fishermen, and I trust \vill never again be done."

Capt. N. E. Atwood says that some of the fishermen made mackerel plows with
"the ends tipped with pewter and fine teeth on the edges so as to make the creas©

look rough, as though it was broken naturally; others had a knife in the end which,

cut them [the mackerel] smoothly."
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suitable fatness" is required for a No. 1, but it is easy to see that a fish

of fine quality, though not exceeding 12 or 12i inches, is just as good

for food, notwithstanding the fact that it must pass for a lower grade

and be sold foi^ a much less price. For the past few years a very large

portion of the mackerel caught on our coast have been "undersized,"

that is, not long enough to pass for the best quality, according to the

inspection laws of New England; nevertheless they are in all respects

quite as good as the larger and rarer grades.

As previously stated, the fishermen no longer make a secret of using

the plow, and during the summer season, when the wharves on the

eastern coast are filled with mackerel, the operators may be seen in the

open air busily rimming the fish almost as fast as they can joick them

up and throw them into another barrel. There are many styles of

this type of knife, their patterns and designs being as varied as the

fancies of those who make them. They are, with but few exceptions,

made by the fishermen ; some of them are exceedingly plain and rough,

while others are artistically and elaborately decorated, often with

imaginary uncouth figures or with fancifully carved leaves, wreaths, &c.

There are several knives of this character deposited in the fisheries

collection of the United States National Museum, and among them is

one factory-made rimmer, with a polished walnut handle and a curved

iron shank about one-quarter inch in diameter ; into the forward end of

the shank is fitted a small cutting blade about IJ inches in length,

tapering to a point at the heel, and with a square-cut forward end.

There are also other styles made by the fishermen, some having steel

and others having copper blades, and one specimen made of wood, in

the form of a human leg, the extreme end terminating in a thick-set

flat foot, in the bottom of which is inserted or driven a silver three-cent

piece, ground to a sharj) edge, to be used as the knife or plow.

27.

—

Homeward passage and disposition of the fish.

When one of the vessels in the fleet has obtained a fare of fish, or

the skipper decides to go home, sometimes with a partial fare, the flag

is usually set at the maintop-mast or on the main peak. This custom

was not so common on oui*coast as in the Gulf of Saint Lawrence. The
fish being salted, the homeward passage was usually performed in a

leisurely manner, unless indeed the return was made during the fishing

season, and the skipper expected to make another trip, in which case the

utmost expedition was used, and rapid passages were made. For sev-

eral years it has been a common practice for vessels fishing in the Gulf

of Saint Lawrence to land their fish at the Strait of Canso, or some-

times at Prince Edward Island, sending the fish home by steamer or

freight vessels. This was only done when the vessel had obtained a

large fare, and there was a prospect of another successful trip for fish

that season. By this means vessels sometimes filled up three or four
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times in the coarse of the summer, obtainiDg, iu some instances, as

m*iny as 1,100 to 1,200 barrels.*

28.

—

Financial profits of the mackerel hook fishery.

Old-fashioned vessels were employed as seiners for a number of years

from Gloucester, it then being thought by many of the fishermen that

swift sailers were not so necessary for this branch of the fisheries as for

some others. In this respect, as in many other things, there hag been

a radical change.

The expense of fitting out with seine, boat, &c., deterred many of the

owners from sending their vessels seining, and the more conservative

clung to the old method of jigging until the failure of mackerel in the

Ou!f of Saint Lawrence compelled them to adopt the seine or abandon
the business.

As a matter of course such large stocks and enormous profits were not

obtained by the seiners years ago as they bave made for the past two
yea^s, 1880 and '81. Neverthless many of them did well. But a vessel's

*'fit out" for jigging cost comparatively little, and with a much smaller

stock more clear money would be left than if she went seining. This,

together with the fact that more or less risk is attached to seining, such,

for instance, as losing the apparatus altogether, having the net torn, the

* The influence exerted upon the settlements iu the Strait of Cause in the period

between 1850 and 1870, by the trade thus derived from the mackerel fleet, was very

remarkable. In many of the coves, on either side of the strait, small villages sprang up,

and large store-houses and wharves were built where the American vessels could secure

storage for their fish until they could be shipped, and also at the same time obtain

supplies of salt, bait, provisions, &c., which they required for the prosecution of their

voyages. This, of course, brought a great deal of money to the peoi)le of Canso, and
many of the merchants who were not slow to take advantage of the circumstances

became quite wealthy. Those were lively times in the strait, and it was not an unu-

sual thing to see ten or twenty sail of mackerel schooners lying at Port Hawktsbiiry

or at McNair's or some of the other coves discharging their cargoes and taking on
board outfits for another trip. This afforded much em])loyment to local residents

and remunerative returns. Most of the people who owned wood lands devoted their

time in winter to cutting and preparing for use a lot of fuel which they could readily

dispose of the following summer to the American fishermen at good prices ; and who-
ever was fortunate enough to have a small stream or brook running through his land

near the coves, usually derived quite a revenue from the Amei ican fishermen by charg-

ing five or ten cents per barrel for the water which they were obliged to fill there.

Of late years, howevei-, since the general ii troduction of the purse-seine in the mack-
erel fisheries, and the consequent failure of our fishiug fleets to resort to the Gulf of

Saint Lawrence during the mackerel season, a great change lias taken place in the ]iros-

perity of the settlements at Canso. So much so, indeed, that many of the wharves
and store-houses have been allowed to fall into decay and become nearly worthless

from disuse. Most of the coves which were formerly the scene of busy lifts and activity

during the mackerel season, now have a comparatively diserted and forlorn apj^ear-

auce. Many of the merchants have moved away to Halifax aud ot lusr business centers

of the jprovinces, while those who remain find their business much less rciiunerative

than it was at the time when the Strait of Canso was frequented by a largo fleet of

American mackerel schooners, which were engaged in fishiug iu the Gulf of Saint

Lawrence.

S. Mis. 110 1,3
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boat stove, &c., served to deter the timid ones from engaging in it until

comiielled to.

Eapid advances in tbe knowledge of using the purse-seine have been

made within the past few years, which no doubt has had a strong influ-

ence in changing the hook fishery into seining. For a number of years

it was believed that mackerel could not be taken except in shoal water

where the seine would reach bottom, and as a result of this but compar-

atively little could be done. More recently the practice of seining in

the night; tolling the fish alongside of the vessel and then surrounding

them, &c., have added much to the profits of the fishermen.

The large net profits which were sometimes made by the mackerel

hook fishermen previous to 1870 bore no mean comparison to the money
cleared by the seiners of the present day, though, of course, the latter

frequently get higher stocks. This, as mentioned above, is due to the

difference of the cost of fitting out of a vessel for hooking and for

seining, the expense for the latter often being twice or three times as

much as it would be for line fishing. The following account of some of

the large mackerel stocks made by vessels engaged in fishing with hook

and line we copy from the "Fishermen's Memorial":

"The largest stock made in the Bay of Saint Lawrence mackerel fish-

ery was that of schooner "Colonel Ellsworth," Capt. George Eobinson^

in 1865. She was absent about five months, her net stock amounting to

$13,728.* The high-liner's share was $558; cook's, $582.

" Schooner " Gen. Grant," Captain Coas, in 1864, stocked, in two trips

to the Bay of Saint Lawrence, $11,254.94, clear of all expenses.t The
high line made $502.24; cook's share, $638.17.

" Schooner "Nor' Wester" the same year stocked $9,721.74, net, in one

Bay trip; the high liner making $308.60, and the cook $486.61.

" Schooner " Gen. Sherman," in a three months' triji to the bay in 1864

packed 612 barrels of mackerel, her net stock amounting to $9,696.

High-liner's share, $575.06.

" Schooner " Kit Carson," in 1865, brought in 591 barrels of mackerel,

having been absent about ten weeks. Her net stock amountisd to

$6,542. High-hner's share, $260.

"Schooner "James G. Tarr," in 1866, stocked $5,824 in a nine weeks'

trip to the bay. Cook's share, $331.76.

" Schooner " Seddie C. Pyle," in 1871, packed 1,070 barrels of mackerel

caught off this shore,| in addition to 18,000 southern mackerel sold fresh

in New York, in the spring. Her net stock for the year was $10,561.66.

High-liner's share, $491.38; cook's share, $708.52.

" Schooner " Eureka," in six months' mackereling off this shore in 1868,

packed 935 barrels, her stock amounting to $10,748.33. High-liner's

share, $440.82 ; cook's share, $473.70."§

* Her gross stock—the amount her fish sold for—was doubtless about $16,000.

tHer gross stock would be between $13,000 and $14,000.

t New England coast.

$ Fishermen's Memorial and Record Book, pp. 86 and 87.
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29.

—

Itinerary of a mackerel voyage to the gulf of saint

lawrence.

(ByMaj. D. W. Low.)

We go to Essex, a neighboring town on Cape Ann, six miles from

Gloucester, or to the ship-yards of Gloucester, where we see on the

stocks, ready for launching, a schooner of CO or 70 tons, built in that

thorough and staunch manner which makes the American fishing

schooner celebrated for her sailing and seaworthy qualities required in

the hazardous business she was built for.

We next find the schooner alongside of the wharf in Gloucester, where

she is got ready, or "fitted," for a voyage to the Gulf of Saint Lawrence,

called a "bay trip." Fifty-five barrels of porgies and seven barrels of

clams, with fifty hogsheads of salt in 115 barrels, and sixteen barrels of

water are stowed by her crew in her hold, on top of which are stowed 335

barrels more with their heads taken out and put inside, both head au<l

barrel being numbered. After the iirovisions, lines, hooks, &c., are on

board the flag is hoisted and she is ready for sea, having cost to that time

$7,700 for the vessel and $2,075 for her outfits. Had she been fitted

for seining her outfits would have cost $750 more, making her total cost

with outfits $10,525.

Leaving Gloucester August 5, 1875, we proceed to the Gulf of Saint

Lawrence with seventeen hands, shipped "by the berth," according to

their experience as fishermen, the b est fishermen getting the best berths,

which are nearest to and on each side of the master. The master's

berth is forward of the main rigging on the starboard side, nearly in

the center of the vessel. Formerly the berths to fish, with exception of

the master's and cook's, were sold at auction on board the vessel after

she had started, as high as $50 or even more being paid for first choice;

the amount of the bids, called "berth money," was equally divided

among the sharesmen, they paying the amount of the excess of their

bid over the average share. The cook fishes forward so as to be handy
to his cooking. After each man's berth is decided upon, each one pre

pares the cleats for his lines on the bulwarks under the rail at his berth.

"Jigs" are run in the "jig molds," and the lines, eight to twelve to each

man, are neatly put upon the cleats ready for service. After passing

through the Gut of Canso (stopping there for a little wood), the vessel is

ready for fishing. Lashed on the " port" side of the schooner, opposite

the skipper, stands the "bait-mill," at which each of the crew, excepting

the master and cook, take turns, commencing with the youngest, in

grinding bait. The slivers of porgies are ground up fine, and clams

are chopped with a long handled chopper, which are mixed with the

porgie bait and some of it put into a box called the "bait-box" which

is nung outside of the bulwarks, to the right of the master's berth, and
water is added to it. After the vessel is "hove to" and she commences
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to drift to leeward, the master, with a "bait-heaver," throws the bait

from the bait-box into the water fore and aft the vessel to attract and
draw the mackerel alongside. Some of the crew are below and others

looking on, or perhaps put out a line with the skipper's to try for

them. Soon the peculiar tapping of a mackerel's tail is heard on the

bottom of a barrel, which, with the cry of "here they pre," from the

skipper, brings every man to his berth, and for a time the "strike bar-

rels" standing a little in the rear and at the right of the fisherman, in

which the mackerel are slat from the hooks, resound with the lively

occupants. The best fishermen fishing with four and sometimes six

lines each. The " spurt," however, is soon over, and after " picking" one

once iu a while the master orders "take in your lines," after which we
haul in our mainsail, hoist the jib, and go on. The mackerel are then

dressed, generallj^ by gangs of three, comprising a "splitter," one to

j)ass up the mackerel to him, and the " gibber"; the mackerel, after being

split, are thrown into a "keeler," which is aslioal square box, about two

by three feet square, which are put on board in nests of three; the

"gibber," witli mittens on to prevent getting his hands sore from the

bones, opens the mackerel, takes out the gills and entrails (which are

thrown overboard after dressing the catch), and throAvs the mackerel

into a barrel' partly filled with water to soak the blood from them, which

is called a "wash barrel"; after t,oaking, they are thrown into a keeler

of salt, a few at a time, rubbed all over iu the salt, and packed in a
" sea barrel," one barrel of salt (3^ bushels) being used in packing four sea

barrels; after the barrel is filled and the fish allowed to shrink it is

filled up (sometimes there is not time enough to allow it to shrink before

heading up). The head of the barrel is put in reversed, on which the

private mark of the catcher is cut in to identify it when landed, after

which the barrels of mackerel are stowed in the hold. Frequently,

when mackerel are scarce and time hangs heavy, industrious ones will

"mess" their mackerel by scraping the blood from the backbone and
cutting off tlie heads and tails, losing by the operation thirteen pounds
on a hundred, but making the mackerel bring more iu the market for the

labor.

During our voyiige we sometimes tried for mackerel with otliers of

the fieet one or two miles from shore, and being "hove to" together, and
occasionally picking a mackerel which, as it glistened in the sun com-

ing over the rail, no doubt led those on shore to suppose we were get-

ting a good catch offish, when fifteen wash barrels would cover the whole
catch for the ficet iu several hours' fishing. The latter part of October

finds us on the way home, at Georgetown, Prince Edward Island,

where we put in for a harbor, paying one dollar for harbor dues, and on
2d of j^ovember arrived at Gloucester, having been absent two months
and twenty-eight days, and caught 250 sea barrels of mackerel.

The mackerel are hoisted out with a horse, the crew paying for it in

preference to hoisting them out by hand, as formerly. After being

landed each man's lot is stood upon the head together, with the marked
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head up. One of the crew unheads them, another pitches the mack-

erel as wanted into a " culling-crib," which is made about three feet wide

and four feet long, with slat bottom, at each end of which stands an ex-

perienced and careful "culler," who tosses the mackerel according to

their grade into "culling tubs," which hold a half barrel each; two of

the crew then place the tubs when full on the platform of a beam scale

where the "weigher" weighs them off, crying out "barrel of one's,"

or whatever the weight or grade requires; two of the crew empty them
into the "packing cribs," while the master places the account of it

under the name of the catcher, and the packer with a piece of red chalk

marks the head of the barrel or whatever package is used with the

grade of the mackerel. Half a buishel of salt to the barrel is used in

packing, after which the cooper takes them, and after iDutting in the

head it is rolled out on the wharf by a laborer and there bored and

pickled oft" by the "pickler." After being pickled off and bunged,

they are stood upon their head and branded with the deputy inspec-

tor's name and grade of the fish; the trip is sold by the owner with the

master, he acting for himself and crew; the voyage is then made up
in the ordinary manner. When the mackerel are delivered to the

packer the vessel and crew are done with them as producers.

E.—THE MACKEEEL GILL-NET FISHEEY.

30.

—

Implements, methods, and results of mackerel dragging-.

Considerable quantities of mackerel are sometimes caught in gill-

nets at various points along the New England coast from Vineyard

Sound to Eastport. For the most part, however, they are taken west

of Mount Desert. This fishery is carried on in two ways: The gill-nets

may be anchored and left out over night, as is the custom about Prov-

iucetown, or thej" may be set from a boat or vessel. The latter method
is called " dragging" ; the vessels are called " draggers," or " drag-boats,"

and the fishermen "mackerel draggers."

The mackerel gill-nets are 20 to 30 fathoms long, 2-} fathoms deep,

with a mesh varying from 2J to 3 inches. In Proviucetown harbor they

are set in the following manner:

About the middle of November the fishermen of Proviucetown Bay
begin to put out nets for the large mackerel on its return. On one oc-

casion Captain Atwood had twelve nets out, five miles from land. On
the last night of November ho had taken nothing, but on visiting the

nets the next day, he found they had sunk to the bottom filled with

mackerel. He, however, succeeded in getting up eight, and the nets

as they came to the surface looked like a sheet of silver. Three thou-

sand three hundred and sixty mackerel were taken from these eight nets

by nightfall. The next day the remaining nets were dragged in and

1,700 more taken, making 5,000 fish netted at a single catch. On an-
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other occasion a catch lasted three nights, when he alone caught mack-
erel enough of the best quality to make sixteen barrels when packed.*

In Gloucester harbor and at other points on the coast of Massachu-

setts and Maine they are set in shallow water, one or both ends being

anchored and their position marked by buoys on each end of the gang.

When set thus in protected harbors they are ordinarily placed across

the direction of the tide, usually in a cove or bight of the harbor where

the mackerel are known to occur, and where they are out of the track

of vessels.

The most extensive " drag-net fishery" is carried on by the vessels of

Portland and Friendship, Me. The method employed by these fisher-

men six years ago was somewhat as follows : The vessels are small

schooners of 15 to 25 tons. They usually run out from the harbor near

the close of the day, timing their departure so that they will be upon
the fishing grounds about sunset, except when it is necessary to go a

long distance out to sea, in which case, of course, the time of starting

Is earlier. Beaching a locality where mackerel are supposed to be

abundant the vessel is hove to, and a gang of 10 to 20 nets is paid out.

The nets are fastened together at top and bottom, and the outer end is

marked by a buoy, other buoys being distributed along the gang at in-

tervals, the junction between each pair of nets being generally marked
by a keg or spar. To the last net is fastened a roije called a " net swing,"

corresponding to the "fleeth-rope" used by the herring fishermen of

Europe. This is a rope of three inches in circumference and GO to 70

fathoms long. It is paid out to its full length and made fast at the bow
of the vessel. The foresail is then lowered down and furled, and the

vessel lies head to the wind, drifting to leeward and dragging the nets

as she goes. If the wind is moderate the whole mainsail is kept up,

but if the breeze is fresh, or what is called a mackerel breeze, it is

reefed. Under favorable circumstances the nets are allowed to remain
out all night, but the fishermen in the two dories row constantly along

the nets back and forth noticing the movements of the fish, and espe-

cially looking out for the approach of dogfish. When a school of dog-

fish api)roaches the nets after any number of mackerel have been gilled

it is at once necessary to take them in less the dogfish should devour
the mackerel, chew innumerable holes in the twine, and roll themselves

up in it until it is so twisted and tangled that it takes the labor of days
to get it in proper condition for setting again. If the fishermen are not

annoyed by dogfish the nets are allowed to remain down, as has been
stated, all night long, and the men in the dories constantly pick out

tlie fish, frequently carrying their catch back to the vessel. When the

dogfish attack the nets they haul them in with the utmost expedition

and bundle them as hurriedly as possible into the bottom of the dory,

and after they have lifted them to the deck of the vessel take out the

fish from among the meshes.

* Captain Atwood, Proc. Bos. Soc. Nat., x, 1865-'66.
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It is part of the duty of the men in the dories to keep a vigilant lookout

for approaching vessels. The gang of nets may be more than half a mile

in length, and the keel of a large vessel passing over it would be almost

certain to cut it in two. When it is still weather they row toward any

vessel which they may see coming and ask the men on watch to steer

clear of the nets ; otherwise they are obliged to stand by the nets and

repair the damages as best they may. Sometimes the approaching ves-

sels are induced to stear clear of the nets by the dorymen, who hold

up a lantern for that purpose. The mackerel caught in this manner

are always carried fresh to the shore, and are intended chiefly for the

supply of the markets of the large cities. They are packed in bar-

rels, and may or may not be gibbed through the gills before reaching

shore. A vessel setting a long string of nets may catch as much as

fifty barrels of mackerel in a night, but ordinarily not more than five

or ten barrels, frequently less. The barrels are carried on deck, and

the fish are put in them as soon as they are removed from the nets.

When the weather is warm the barrels are filled with ice-water. Be-

sides the mackerel caught, considerable quantities of shad and ale-

wives are taken in these nets. On an excursion made by one of the

writers from Portland in 1873, besides six barrels of mackerel, there

were caught with a small string of nets about forty fine shad, averaging

two pounds each, and three or four hundred of that species of alewives

known to the Portland fishermen by the names of " kyack," '' cat-

thresher," " saw-belly," or " blue-back," probably identical with the glut-

herring, Clupea aestivalis, of the Chesapeake basin, the summer ale-

wive occasionally taken in New England rivers. On this occasion the

mackerel were feeding extensively on various entomostraca, with which

the water was filled, and which imparted to it a vivid phosphorescence

all night long. The presence of these animals, and of others more

zninute, causes the water and the nets to " fire " in such a manner as

often to render them so visible to the fish that they successfully avoid

contact with the twine.

The mackerel caught at Provincetown in gill-nets are brought in by

.the boats, and shipped by the fishermen to Boston in vessels devoted

specially to this business, the owners of which receive a percentage

upon the amount of their sales.

The crew of a Maine mackerel-dragger consists generally of two to

four men, the vessels being usually owned by the fishermen.

The custom of dragging for mackerel, though practiced for centuries

in Europe,* api^ears to have been first used in this country at Province-

*For convenience of comparison the following description of drift-net fishiug for

mackerel on the coast of England is quoted from Yarrell's British Fishes:

"The most common mode of lishiugfor mackerel, and the way in which the greatest

numbers are taken, is by drift-uets. The drift-net is 20 feet deep by 120 feet long;

well corked at the to]), but without lead at the bottom. They are made of small fine

twine, which is tanned of a reddish-brown color to preserve it from the action of the

salt water, aud it is thereby rendered much more durable.

"The size of tlie mesh is about 2} inches, or r;ither larg(>r. Twelve, fifteen, and
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town about tbe year 1841, where it is still prosecuted to a considerable

extent in addition to the stationary gill-net fisherj^ which has been men-

tioned.* At first small open boats were used, such as the one described

and figured in the fishery census report under the name of "Province-

town drag-boat." About 1845 Provincetown fishermen with their boats

and nets essayed dragging for mackerel in the vicinity of Monhegan,

Me., and by their example this practice was introduced into Maine,

and since that time it has been carried on at various points on the coast.

sometimes eighteen of these nets are attached lengthways by tying along a tl^ick

rope, called the drift-rope, and the ends of each net to each other. When arranged

for depositing in the sea, a large buoy attached to the end of the drift-rope is thrown

overboard, the vessel is put before the wind, and, as she sails along, the rope Avith

the nets thus attached is passed over the stern into the water till the whole of the

nets are thus thrown out. The nets thus deposited hang suspended in the water per-

pendicularly, 20 feet deep from the drift-rope and extending from three-quarters of a

mile to a mile, or even a mile and a half, depending on the number of nets belonging

to the party or company engaged in fishing together. When the whole of the nets

are thus handed out, the drift-rope is shifted from the stern to the bow of the vessel, and

she rides by it as at anchor. The benefit gained by the boats hanging at the end of

the drift-rope is that the net is kept strained in a straight line, which, without this

pull upon it, would not be the case. The nets are 'shot' in the evening, and some-

times hauled once during the night ; at others, allowed to remain in the water all

night. The fish roving in the dark through the water hang in the meshes of the nets,

which are large enough to admit them beyond the gill-covers and jjectoral-fins, but

not large enough to allow the thickest part of the body to pass through. In the

morning early preparations are made for hauling the nets. A capstan on the deck is

manned, about which two turns of drift-rope are taken ; one man stands forward to

untie the upper edge of each net from the drift-rope, which is called casting oif the

lashings ; others" haul the net in with the fish caught, to which one side of the vessel

is devoted ; the other side is occupied with the drift-rope, which is wound in by the

men at the capstan."—(The History of British Fishes, first edition, 183G, vol. 1, pp.

126, 127.)

* Capt. N. E. Atwood, at Provincetown, writes as follows in regard to the introduce

tion of the method of dragging for mackerel at Cape Cod : "As early as I can recollect

most of the mackerel taken along our coast were caught with hook and line. A few

gill-nets were set at moorings in our harbor and along the Truro shore during the first

part of the mackerel season or as soon as the fish came in. The mackerel which were

then taken in nets were sent to Boston market and sold fresh, sometimes bringing

good prices. As the mackerel would not bite at the hook when they first struck in we •

would often get two weeks fishing before a sufficient quantity of mackerel were caught

on the hook to glut the market. Boston market being at that time small and no ice

used in packing, only a few fresh fish could be sold there at any one time.

"In 1841 I went to Monomoy Bay (Chatham) to fish for shad; we went out in the

bay and put out our gill-nets and drifted with them all night, if the weather w/ould

permit that mode of fishing, which we then and have always since called 'dragging.'

On my return home to engage in the mackerel net fishery, very few had been caught

in nets in our harbor, but large schools of mackei'el had been passing in by Race Point

and Wood End, and were going up the bay. I took my mackerel nets in the boat and

and went out in the bay towards Plymouth, some two or three miles, and put them

out and drifted all night; next morning I Ibuud I had got a good catch. This occur-

rence took i)lack about the 15th of June, 1841.

"It did not take the other fishermen long to get into this new way of fishing, and
Bince that time this method of drag-fishing has been adopted along the coast of Maine

and elsewhere."
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111 1873, 12 or 15 vessels from 15 to 25 tons were employed at Portland
j

at present the number at this port is 18, and quite a fleet of the mack-
erel-draggers also belongs to the vicinity of Friendship, Me.*
Along the southern coast of Nova Scotia, and about the vicinity of

the Straits of Canso, there is an extensive gill-net fishery for mackerel

carried on with stationary nets, and, in a smaller degree, a similar fish-

ery is prosecuted in some parts of the Gulf of Saint Lawrence.t This

fishery on the ISTova Scotia coast is prosecuted when the mackerel are

traversing the coast line in the spring and fall.

"During the mackerel fishing season," remarks Mr. J. Matthew Jones^
" the people along shore appear to live in a state of much excitement,

expecting every hour the 'runs' to come into their bays. The traveler

who may desire a horse and wagon to get on from place to place will

find hard work to prevail ujion the people to hire one out to him with a

driver. Lookouts are kept on some elevated spot so that the schools

may be seen some distance off in order to give time for the fishermen to

get off in their boats with the net." As at Provincetown, these nets

are anchored only at one end, the other end being left free to swing with

the current. They are sometimes set as far as ten or twelve miles from

the shore, in water 20 to 50 fathoms in depth, care being taken to put

them as nearly as possible in those localities which are known to lie in

the "track" of the mackerel.

The mackerel gill-nets are usually set with their upper lines close to

the surface; sometimes, however, as much as 2 or 3 fathoms below.

The position of the net in the water is regulated by the length of the

buoy-ropes and the weight of the sinkers. As a rule, especially on the

coast of Nova Scotia, they are, however, set close to the surface.

In this region also there has been for many j^ears an extensive seine

fishery for mackerel corresponding to that which is elsewhere referred

to as having been formerly carried on, two hundred and fifty years ago^

on the shores of Cape Cod Bay. The principal points for the seine fish-

ery are at Margaret's Bay, west of Halifax, and at Chedabucto Bay, at

the eastern part of Nova Scotia.

Perley, writing in 1852, remarked: "In those harbors of Nova Scotia

which are within the Straits of Canso mackerel have of late years been

taken in seines capable of inclosing and securing 800 barrels, and in

these seines 400 and even GOO barrels have been taken in a single sweej)."!

In the same locality Perley refers to the use of the drift-nets, un-

doubtedly meaning the set gill-net just described, remarking, however,

* Frieudship has 12 vessels, Cnsbing 5, Waldoboro' 2, and Bootli Bay and Bremen 1

eacli; the total from Maine, including those from Portland, being 39; the tonnage la

559.47; number of men, 138.

t Schooner "Yankee Lass," of Boston, arrived homo last week from a season's mack-

ereling trip aronnd the Seven Islands of Saint Lawrence River, with 300 barrels, all

largo No. .1 mackerel, taken in [gill] nets.—(Cape Ann Advertiser, September 30,

1881.)

t Fitheries of New Brunswick, 1852, pp. 13-16.
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that this mode of fishing is probably uot so well understood on the coast

of Nova Scotia as in England. He however quotes from Yarrell an
account of drift-net fishing in England, which is altogether different

from that used in Nova Scotia and corresponds precisely with the drag-

net fishing also described in the beginning of this chapter.

It is worthy of mention that mackerel as well as herring, on the coast

of Europe at the present time, are almost exclusively caught hj the use

of the drag-net, the only other method in use being the equally old-

fashioned one of "drailing," which was abandoned by our fishermen

sixty-five years ago.* The antiquated method of drailing was, however,

kept up by the fishermen of the Gulf of Saint Lawrence until 1860, or

perhaps even to the present time, for the purpose of obtaining mackerel

for bait to be used in the cod fisheries.

F.—THE SPEING SOUTHERN MAOKEEEL FISHEEY.

The spring mackerel fishery is in reality a branch of the mackerel

seine fishery, and the methods employed in it are identical with those

described in the previous section of this chapter. In this place it is

necessary only to add a history of this fishery, a description of the

grounds frequented by the southern fleet, and a few statistical notes.

31.—FiSHING-GKOUNDS.

The fishing grounds frequented by the southern mackerel fleet lie

between Cape Hatteras and the South Shoals of Nantucket. The fish-

ing season is in the months of Aj)ril and May. The first vessels go

south about the middle of March or soon after; but until 1878 no mack-
erel were ever taken before the 1st of April.t

32.

—

Early catches of mackerel, 1878 to 1881.

The earliest catches of the three past years are shown in the following

notes

:

EARLY CATCHES OF MACKEREL IN 1878.

March 30.—Schooner " Lilian," of Noank, Conn., Captain Latham, off Chincoteague.

April 16.—Schooner "Sarah M. Jacobs," of Gloucester, Capt. Solomon Jacobs,

<5aught her first mackerel in latitude 36° 10' N., longitude 74° 45' W.
April 18.— Schooner "Alice," of Swan's Island, Me., Capt. Hanson B. Joyce, master,

caught her first mackerel 25 miles southeast from Cape May.
April 25.—Schooner "John Somes," of Swan's Island, Me., Capt. J. S. Staples, mas-

ter, caught her first mackerel 50 miles southeast from Cape May.

* Though drailing was abandoned so long ago by the professional mackerel fisher-

men of New England, we are, nevertheless, told by Capt. Joseph Smith, of Gloucester,

that this method of fishing is still practiced by the Block Island boat fishermen.

t Schooners "Edward E. Webster," " Nellie N. Rowe," and "Ivanhoe" sailed for the

fiouth on Saturday (March 11) in pursuit of mackerel, the "Webster" getting the start

by sailing at 4 o'clock a. m., and the others following at 4 o'clock p. m. This is the

earliest start ever made in the mackerel fishery. Last year the " Edward E. Webster"
sailed March 15, which was unusually early, and obtained a fare within a week there-

after.—(Cape Ann Advertiser, March 17, 18S2.')
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KARLY CATCHES OF MACKEREL IN 1879.

April 1'2.—Schooner "Sarah M. Jacobs," of Gloucester, caught first mackerel in

latitude 36° 35' N., longitude 74° 50 W.
April 13.—Schooner "Augusta E. Herrick," of Swan's Island, Me., Capt. William

Herrick, caught first mackerel (130 barrels) in latitude 37° 37' N., longitude 74° 23'

W.
Ajn-il 13.—A few fish taken by schooner " S. G. Wonsou," of Gloucester, 75 miles

south-southeast from Cape Henlopen.

April 14.—Schooner " Charles Haskell," of Gloucester, caught first mackerel in lati-

tude 36° 08' N., longitude 73° 57' W.
April 19.—Schooner "Alice," of Swan's Island, Me., caught first mackerel (140 bar-

rels) in latitude 37° 50' N., longitude 74° 03' W.

EARLY CATCHES OF MACKEREL IN 1880.

^jjnZ 1.—Schooner "Edward E. Webster," of Gloucester, Capt. Solomon Jacobs,

caught the first mackerel of the season in latitude 35° 30' N., longitude 74° 15' W.

EARLY CATCHES OF MACKEREL IN 1881.

March 20.—Schooner " Edward E. Webster," of Gloucester, caught the first fish of

the season, and the earliest on record, in latitude 37° 10' N., longitude 74° 05' W. A
second trij) was caught by the same vessel on April 18 in latitude 38° 38' N., longi-

tude 74° 00' W.
May 16.—The schooner "Alice," of Swan's Island, caught 30,000 mackerel off Block

Island.

33.

—

The vessels.

The southern mackerel fishery is participated in by 30 or 40 of the

Gloucester mackerel schooDers and a number of vessels from Cape

Cod and Maine. The total number of vessels engaged in this fishery

in 1879-'80 was 64, of which 23 were from Maine ports and the remain-

der from IMassachusetts. These are among the swiftest and best of

the fleet, and are provided with the fullest amount of canvas for making

a quick passage to and from the fishing-grounds. Nearly all of them

have ice-houses arranged in the manner already described.

34.

—

Apparatus and methods of fishing.

The apparatus is in every respect identical with that used in the

summer fishery; the vessels, however, carry, as has been stated, a much
smaller number of barrels than when engaged exclusively in salting the

fish. The manner of fishing is the same as that akeady described, except

that the fish being much scarcer and their movements less regular

than in summer on the more northern fishing grounds, a greater amount

of vigilance and perseverance is required on the part of the fishermen.

This is the season of the migration of the mackerel, and it is necessary

that the fishermen should understand how to follow the schools of fish

as they make their way northward, even if they are out of sight for

days at a time. They cruise sometimes for weeks off the capes of the

Delaware and Chesapeake, sometimes venturing farther south to the

latitude of Cape Lookout, though they rarely find mackerel south of the
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mouth of the Cliesapeake. Sometimes weeks elapse befoi.e they fiud

the fish. After the schools have made their appearance they follovv

them, and when they are not visible, usually allow five to fifteen miles

a day for their northern progress, trying to keep among them as they

make their way northward. When among the fish it is a common
X^ractice of the vessels to heave to and "jog" all night long in a north-

erly direction, to keep pace with the movements of the fish.

As soon as the first fare of fish is obtained, even if only a small one, the

vessels make their way to New York with all possible speed; the ear-

liest fish command much higher prices than those brought in later in

the season. After mackerel become more plenty the vessels seldom go

to market with less than 75 or 100 barrels, aud it is not unusual for 250

to 300 barrels, the results of one day's catch, to be taken in. The suc-

cessful vessels often run into JSTew York two or three times a week,

especially when the fish are most abundant off Sandy Hook.* This

method of fishing and marketing the fish is kept up until the schools

have reached the shoals of Kantucket, and the spawning season in that

locality begins. At the close of the spawning season, when the fish

again rise to the surface, or when the other schools are found on George's

Banks and in the Gulf of Maine, the vessels resort to the ordinary

method of salting their fish, only a few continuing the i)ractice through

the summer of carrying their fish fresh into the markets of New York
and Boston. Occasionally cargoes of fresh mackerel are taken in the

spring and summer into Philadelphia, and also, later in the season, to

Portland.

The spring mackerel fishery, as just described, is of comparatively

recent origin, not dating back much before 1870. Twenty to thirty

years ago New York was supplied with fresh mackerel chiefly by Con-

necticut smacks, which caught the fish with hook and line and carried

them to New York alive in wells. A peculiarity of this smack fishery

was that the men fished with lines fastened to poles, as anglers fish for

trout. The object of having poles was to enable the fishermen to drop
the captured fish alive, and without injury, into the smack's well.

Vessels belonging north of Cape Cod at that time rarely if ever sold

their fish fresh, although they often went as far south as the capes of

Delaware. Their fares were salted and carried to Boston or other jDorts

in the ordinary manner.

The southern mackerel fishery was undoubtedly first prosecuted by
vessels from Cape Ann; at least we have been unable to obtain relia-

* Dispatches received here yesterday announce the arrival of schooner " J. J. Clark "

at New York on Monday, with 150 barrels fresh mackerel, which sold at from 6 to 18

cents apiece according to size, and later of the arrival at the same port of the schooners

"Seth Stockbridge," "A. M. Terry," ''Smuggler," and "T. M. Cromwell," each with
200 barrels; " Moses Adams," 300 ; "Maud and Effie," 250; " Golden Hind," 75 ; "Fleet-

wing," 65 ;
" H. A. Duncan," 20 ; and " James A. Stetson," 50 barrels, which were sold

at from 8 to 12 cents apiece.—(Cape Ann Bulletin, April 17, 1878.)
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ble accouuts of any fishermen from other ports engaging in this fishery

'At an earlier date.

"Capt. John Parsons, of Eockport," writes Mr. A. Howard Clark,

says "that he was one of the first to go south after mackerel from that

port. He went in 1817 in the schooner ' Defiance' of 35 tons. They
went as far south as Cape May, and caught 60 barrels of mackerel, all

of which were taken by drailing. They had outriggers for towing their

lines, and the lead sinkers weighed from 4 to G i)ounds."

An item in the Cape Ann Advertiser of May 20, 1859, remarks

:

"The practice of going south for mackerel has almost died out of late

years, and this year there are but three or four vessels in the business.

Some of the vessels which go in quest of bait take mackereliug appara-

tus with them."

"The practice of going south for mackerel in spring," writes Mr. Earll,

" was first begun in Maine by a Georgetown vessel, the 'Queen of the

West,' Capt. Francis Lowe, in May, 1851. She was gone but a short

time (four to six weeks), and returned with a full fare, after whi<;h she

])roceeded to the bay. The next year the schooner 'Areola,' Capt.

AVarren Low, of Georgetown, joined the 'Queen of the West' on her

southern spring trip, and iu 1853 three went. Booth Bay sent none
south until 1837, when the 'Cynosure' went, and Southport sent her

first vessel south iu 18G8. In 1879 five or six went from this section.

Vessels from Massachusetts, as stated above, had engaged iu this fash-

<iry at even an earlier date."

G.—THE EARLY METHODS OF THE MACKEEEL FISHEEY
(1620 to 1820).

35.—Catching mackerel with drag-seines.

The method chiefly practiced by the colonists of New England for the

capture of mackerel was that of drag-seining, and we find as early as 1626

a record of the establishment, by Isaac Allerton, of a fishing station at

Hull, where mackerel were seined by moonlight. There can be littledoubt

that the practice of fishing with baited hooks was also early introduced,

and that in the seventeenth and eighteenth centuries groujis of boats

might have been seen, as at the jjresent day, clustered together iu the

harbors, or near the outer shores, their crews busily engaged in hauling

in the tinkers, and, occasionally, larger mackerel, which during the

summer season found their way into these protected waters. It is not

known when the custom of drailing for mackerel was first introduced,

but it was, beyond question, the common method at the close of the

last and the beginning of the present century.

In July, 1677, the records of the Plymouth colony show that the Cape
Cod fishery was let seven years, at £30 i)er annum, to seine mackerel

.and bass, to certain individuals who are named. They were restricted
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to take in the Plymoutli colonists with them; and if none offer, to admit

strangers.

The profits of the hire which accrued to the colony were sometimes

distributed to tbe schools. (Mass. Hist. Collections, iii, 220.)

A writer in the Historical Society's collections gives the following de-

scription of these fisheries (vol. iv, 2d series, p. 232): "The aborginal

name of this fish (the mackerel) is Wawunnebeseag, a plural term sig-

nifying fatness—a very descriptive and appropriate name. The mode
of taking these fish is while the vessel is under quick way and the helm

secured, when all are engaged at the long veered lines, of which it is

said that one man will attend three, and it may be more. The first

manner of taking mackerel was by seining by moonlight. This perhaps

was first practiced by Mr. Isaac Allerton and his fishing company at

Hull as early as 1626. After half a century the mode of fishing was

changed to that of drailing with long lines while the vessel was under

easy way; and this mode has been changed within these last twenty

years (1811-1831). The mode of fishing generally practiced now is to

invite the fish around the vessel while lying to by throwing out great

quantities of fish cut in small pieces, and to take them with short lines

held in the hand and drawn in with a single motion of the arm. By
this method it is thought that thrice as many fish may be taken in a

given time as by any other method. They are a capricious and sportive

fish. In cloudy and even wet weather they take the hook with most

avidity. They are very partial to the color of red; hence a rag of that

hue is sometimes a bait. A small strip of their own flesh taken from

near the tail is used with most success."

Seining mackerel with drag seines is still practiced extensively in

the British i^rovinces. That the practice was in vogue in Massachusetts

less than fifty years ago is shown by the following item:

" Last week twenty barrels of mackerel were seined at one haul at

Sandy Point by Captain Baker. His seine is 500 yards long. A few
weeks ago he inclosed a multitude of fishes, principally menhaden shad.

It is estimated that their number was 200,000."— (Gloucester Telegraph,

June 30, 1838.)

In his history of Scituate, pp. 25-27, Samuel Deane writes: "In
early times the shores of our bays were skirted with forest trees quite

near to the water's edge. In the month of June, when all nature is in

bloom, the volatile farina of the forest trees then floats in the air, and
occasionally settles on the smooth surface of the seas. Then it is that

this playful fish, attracted by this phenomenon, leaps and bounds above

the surface of the water. So again, at a later season, in July and
August, winged insects, carried away by the southwest winds, settle

and rest on the bosom of the ocean, a welcome herald, it is said, to the

mackerel-catcher. Such are the habits of many fishes; and hence the

use of the fly as a bait by the angler of the trout streams."

Douglas, in 1747, says : "Mackerel, split, salted, and barreled for the
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negroes in the Sugar Islands, are caught either by hook, seines, or

meshes. Those by hook are the best, those by seines are worst, because
in bulk they are bruised. Mackerel will not take the hook unless it

have a motion of two or three knots; if quicker they will take the hook^

but their jaw being tender gives way, and the mackerel is lost. There
are two seasons of mackerel, spring and autumn; the autumn mackerel

are the best; those of the spring appear about the middle of May, very

lean, and vanish in two or three weeks."

36.

—

DeAILING foe MACKEEEL.

Captain Atwood writes: "In my boyhood, when I caught my first

mackerel, nobody thought of jigging them. We then took them in the

same way as bluefish are caught. My first experience in mackerel fish-

ing took place when I was a little boy, about 1815. I went out with

two old men. One of them fished in the stern of the boat, and when it

did not sail fast enough the other and myself—I was eight years old at

the time—had to row, in order, by the more rapid motion of the boat, to

induce the fish to bite. They would not bite unless the line was towed.

Two great long poles were run out, one just forward, in such a manner
that our vessel had the appearance of a long-armed spider. The poles

were straight, and one line was fastened at one part, and another line

on the end of the jiole, in order to have them separated. This style of

fishing continued until about the time when I began to go to sea, about
1820. Jigging for mackerel then commenced, bait being thrown over-

board, and the fish being thus attracted alongside of the vessel, and
this soon came into general use."

Capt. James Turner, of Isle au Haut, Me., who assures us that as

late as 1815 the fishermen drailed for mackerel, gives the following ac-

count of this method of fishing:

"While drailing, the sails were trimmed in such a manner that, when
the helm was partly down, the vessel would 'jog' along slowly, making a

little leeward drift, so that the lines would trend off at a slight angle

from the weather side. Each man had one line, the end of which was
attached to the end of a i)ole that was fastened to the vessel's rail, pro-

jecting out about 8 feet at right angles with the side of the vessel. The
fisherman held in his hand a hauling-line which was attached to the

middle of the one fastened to the pole, so that he might know when a

fish took the hook and be able to haul it in."

" About a pound of sheet lead was wouyd around the line a foot above
the hook. When the vessel was engaged in fishing, the man standing

forward threw over a small amount of fine bait (which had previously

been chopped with hatchets) occasionally, scattering it along in order

to attract the fish, and keep them near the vessel."

The following paragraphs are quoted from an essay in the Fishermen's

Memorial and Record Book:
"Trailing was one of the means used to catch mackerel in the olden
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time, and one of our old fisliermen informs us that when a lad he dis-

tinctly remembers of being out in Boston Bay, one day, in a boat with his

father, when he saw a vessel Miiich looked very strangely to his young
eyes, and, boy-like, he asked his father what sort of craft it was.

"'That's a trailer, my boy, and we'll speak with him,"' was the reply.

" They sailed quite near, and they observed that the vessel had out-

riggers of long j)oles on each side, commencing forward at about seven-

teen feet, and tapering oft" to five feet aft. At the ends lines were

fastened, about twenty fathoms long, with a sinker of four pounds, and

hook below. To each of these lines was attached a bridle, reaching

to the side of the vessel, where the fishermen stood to feel the bites.

This particular vessel was from Hingham, and had been out four weeks

without receiving even a bite, and the skipper said he was going to

give it up and go home."

"The present mode of catching mackerel by drifting and tolUng with

bait did not come into general use until after 1812. The gear for catch-

ing, previous to that, was a white hempen bob-line, as it was called,

and the style of fishing was termed ' bobbing' mackerel. These lines

were some seven fathoms in length, with a leaden sinker two inches long,

and shaped like a thin pea-pod. At one end was a ganging about a foot

long, for the hook. Every few minutes oft" would go the hook, and extra

hooks were always in readiness to replace those lost. This mode con-

tinued until the year 1816, when Abraham Lurvey, of Pigeon Cove,

discovered a method of running lead around the hooks, and which were

afterward called jigs. This he kept secret for many months. The hooks

then in use were nearly as large as the haddock hooks of to-day. The
small lines and fly-lines did not come into use until about 1823. About
this time the gaff was introduced, and was abandoned after being used

some ten years."*

It seems scarcely necessary to discuss more in detail the methods used

during the first two centuries of the mackerel fishery of North America.

In a following chapter an effort will be made to present a chrono-

logical history of the fishery from its inception to the present time.

* The mackerel gaff was used to some extent, by the hook and line fishermen as

late as 1865, and possibly even since that time.
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III—LEGISLATION FOR THE PROTECTION OF
MACKEREL.

H.—LAWS, PETITIONS, AND PROTESTS.

37.

—

Legislation in the seventeenth and eighteenth cent-

uries.

At an early clay in the history of the United States a failure of the

mackerel fishery was apprehended. The following notices of legisla-

tion, copies of laws, and newspaper extracts will serve to give an idea

of the state of public opinion at different periods from 16G0 to the pres-

ent time:

1G60.

—

Early regulation of the maclcerel fishery

.

—The commissioners of

the United Colonies recommended to the several general courts to regu-

late the mackerel fishery; conceiving that fish to be the most staple

commodity of the country. Few, wbo have not investigated the subject,

have at the present day an adequate conception of the importance of

this branch of productive industry.— (Freeman's Hist, of Cape Cod,

Boston, 1862, vol. i, p. 239.)

1670.

—

Prohihition of early mackerel fishing hy laws of Plymouth Col-

ony.—Wheras wee haue formerly seen Great Inconvenience of taking

mackerell att vnseasonable times wherby there encrease is greatly demin-

ished and that it hath bine proposed to the Court of the Massachusetts

that some course might be taken for preventing the same and that

they have lately drawne vp an order about the same this Court doth

enacte and order that henceforth noe makerell shalbe caught except for

spending while fresh before the first of July Annually on penaltie of

the losse of the same the one halfe to the Informer and the other halfe

to the vse of the Collonie; and this order to take place from the 20th of

this Instant June.—(Plymouth Colony Kecords,vol. xi, 1623-1682. Laws,

p. 228.)

li>84:.

—

Prohihition of mackerel seining.—In 1680, Cornet Robert Stet-

son, of Scituate, and Nathaniel Thomas, of Marshfield, hired the Cape
fishery for bass and mackerel. In 1684, the court enacted a law '' pro-

hibiting the seining of mackerel in any part of the colony"; and the

same year leased the Cape fisliery for bass and mackerel to Mr. William

Clark for seven years, at £30 per annum.

Subsequently to 1700, it is certain that the mackerel were very abun-

dant in Massachusetts Bay. It was not uncommon for a vessel to take

a thousand barrels in a season. The packing, as it is called, was chiefly

•done at Boston and Plymouth.—(Deane's History of Scituate, Mass.)

1692.

—

Repeal ofprohibitory laics in Massachusetts.—And be it further

S. Mis. 110 14
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enacted and declared, That the clause in the act, entituled "An Act
for the Regulating and Encouragement of Fishery", that heuceforth no

mackeril shall be caught (except for spending whilst fresh), before the

first of July annually, be and hereby is fully repealed and made void,

anything therein to the contrary notwithstanding. [Passed February

8, 1692-'3.]—(Acts and Eesolves of the Province of Massachusetts Bay,

vol. 1, 1692-1714, p. 102.)

1C92.

AN ACT for the regulating and encouragement of fishery.

Upon consideration of great damage and scandal, that hath happened

upon the account of pickled fish, although afterwards dried and hardly

discoverable, to the great loss of many, and also an ill reputation on

this province, and the fishery of it,

—

Be it therefore enacted by the Governor, Council and Representatives^

convened in General Court or Assembly , and it is enacted by the authority

of the same,

[Sect. 1.] That no person or persons whatsoever, after the publica-

tion hereof, shall save or salt any sort of fish (that is intended to be

dried) in cask or fattes, or any other way than what hath formerly and
honestly been practised for the making of dry fish, on penalty of forfeit-

ing all such fish so salted and pickled, whether it be green or drye ; the

one moiety thereof to the use of the poor of the town where the offence

is committed, and the other moiety to the person that shall sue for the

same.

And it is further enacted by the authority aforesaid,

[Sect. 2.] That henceforth no mackrel shall be caught (except for

spending whilst fresh) before the first of July annually; and no person

or persons whatsoever, after the ijublication hereof, shall at any time

or place within this province take, kill, or hale ashore any mackrel,

with any sort[s] of nets or sa'ens whatsoever, on penalty of forfeiting

all such mackrel so taken or haled ashore, and also all such nets or sa'ens

which were so imployed ; the one half thereof to their majesties towards
the support of this their government, and the other half to him or them
that shall inform and sue for the same. And all justices are hereby im-

powered, and required to grant their warrants for the seizing of the

same and the aforesaid forfeitures, or the receiving of the like value in

currant money of this province. [Passed November 26, 1692.]

[Acts and Resolves of the Province of Massachusetts Bay. Vol. I, 1692-1714, p. 71.

Province Laws, 1692-3. Chap. XXXII. ]

1702.

—

Re-enactment of prohibitory laics.

AN ACT for the reviving and re-enacting a clause in the act intituled "An act for the
regulating and encouragement of fishery" that hath been for some time repealed by
the General Assembly.

Whereas, in the second paragraph of the said act it is enacted "that
henceforth no mackerel shall be caught (except for spending whilst fresh)
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before the first of July annually "
5 and whereas the said clause, by an

act afterwards made and passed by the general assembly [1692-3 Feb.

8.], was repealed and made void, which said repeal and the unseasona-

ble catching of mack[a]rel thereupon hath been experienced to be very

prejudicial to this province,—Be it therefore enacted by His Excellency

the Governour, Council and Representatives [convened] in General Court

or Assembly, and it is enacted by the authority of the same. That the

said clause above-recited shall be and is hereby revived and re-enacted,

and that henceforth no person or persons whatsoever shall presume to

catch or cause to be caught any mack[a]rel, (except for spending whilst

fresh,) before the first of July annually, on penalty of forfeiting all the

mack[a]rel so caught contrary to the true intent and meaning of this

act, and twenty shillings per barrel over and above for each barrel of

the same; the one-half of the said forfeiture to be to her majesty for and

towards the support of this her government, and the other half to him

or them that shall inform and sue for the same in any of her majesty's

courts of record within this province. [Passed November 11, 1702;

signed by the Governor and published November 21, 1702.]—(Acts and

Eesolves of the Province of Massachusetts Bay, vol. i, 1692-1714, p. 507.)

38.

—

Protests against gigging and seining in the present
CENTURY.

1838-9.

—

Protests against gigging.— The Boston Journal protests

strongly against the barbarous method of taking mackerel called " gig-

ging,"* and urges that it is not only liable to censure on the score of hu-

manity, but it is also impoHtic, and that if this destructive method of

fishing is generally continued a few years longer it will break up the

fishery. We have for a year or two past entertained a similar opinion,

and probably the complaints now so frequently made by the fishermen

that, though mackerel are plenty, they " will not bite," is owing to the

custom of "gigging." There is hardly anything which possesses life

that has so little instinct as not to become very shy under such barbar-

ous inflictions. It is obvious that all which are hooked in this manner

are not taken on board ; the gig frequently tears out, and thousands,

millions of these fish are lacerated by these large hooks and afterwards

die in tUe water,— (Newburyport Herald, Gloucester Telegrai)h, Sept.

23, 1838.)

The following protest appeared in the Gloucester Telegraph, Wed-
nesday, August 7, 1839, it being a quotation from the Salem Eegister

:

"All the mackerel men who arrive report the scarcity of this fish, and

at the same time I notice an improvement in taking them with nets at

Cape Cod and other places. If this speculation is allowed to go on with-

out being checked or regulated by the government, will not these fish

be as scarce on the coast as penguins are, which were so plenty before

* The method of capture called "gigging" here is undoubtedly gaffing, since a fish-

gaflfis even yet called a "gig" by some of our fishermen.
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the Ee v^olutiouary war that our fishermen could take them with their

gaffs? But dariug the war some mercenary and cruel individuals used

to visit the islands on the eastern shore where were the haunts of these

birds for breeding, and take them for the sake of the fat, which they

procured, and then let the birds go. This proceeding finally destroyed

the whole race. It is many years since I have seen or heard one except

on the coast of Cape Horn. In 1692 the General Court passed an act

prohibiting the taking of mackerel before the first day of July annually,

under i)cnalty of forfeiting the fish so taken. In 1702 this act was re-

vived with additional penalties—besides forfeiting the fish and apparatus

for taking, 20 shillings per barrel, and none to be taken with seines or

nets.

"A FISHERMAN.
"Marblehead, August 3, 1839."

1859.

—

Protests against the use of seines.—A petition is now before the

Committee on Fisheries, in the House, to abolish the catching of mack-

erel in seines on our coast. As mackerel can now be caught only in this

way, and many of our people are interested in this business, it becomes

highly important that any such stupid petition should be prostrated at

once. Mr. Gifford has asked for a delay in the j)etition, and Mr. Atwood
has written to show the nature of the business upon our coast. One
thing is certain, if we do not take the mackerel in seines or nets we shall

get none at all.—(Provincetown Banner, February, 1859.)

1870-1882.

—

Protest against the purse seine.—Since the general adop-

tion of the purse-seine no year has passed without a considerable amount

of friction between fishermen using this engine of wholesale destruc-

tion in the capture of mackerel and menhaden and those engaged in

fishing with other forms of apparatus. Petitions to Congress and State

legislatures have been made from both sides, and in some instances laws

have been passed by State legislatures prohibiting the use ofmenhaden
seines within certain specified tracts of water, such as the Chesapeake

Bay. These laws, while especially antagonistic to menhaden fishing,

were aimed chieHy at the i^urse-seine as a m^ans of capture, and would

doubtless have been eqnallj prohibitory' of mackerel fishing with purse-

seines had this been attemi3ted within the limits. In 1878 a delegation

of fishermen from Portland, Me., and Gloucester, Mass., visited Wash-
ington for the purpose of securing the passage of a law prohibiting the

use of purse-seines in the mackerel fishery. In 1882 the clamors of

shore fishermen, especially on the coast of New Jersey, led to the ap-

pointment of a committee of the United States Senate, which at the

time of printing this report is engaged in taking testimony regarding

the effect of the purse-geine upon the menhaden fishery, and incident-

ally upon other fisheries of the coast. The labors of this committee

will probably result in the recommendation of some form of legislation

which will apply, in part at least, to the mackerel fisliery.

In the summer of 1882 a serious commotion was caused among the
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mackerel fishermen by the announcement of the intention of ;i number
of menhaden fishermen to employ their steamers and nets in the mack-

erel fishery. It was the impression among these men that the mackerel

were to be used for the manufacture of oil and guano, but this has been

denied by Capt. David T. Church and other representative men, who,

reasonably enough, state that they could not ati'ord to use so valuable

a fish for this purpose, and who claim that they have an undoubted

right to use their steamers in the capture of mackerel for sale fresh in

the markets and for pickling.

As a matter of record we reproduce the following ])aragraijhs from

an editorial in the Cape Ann Advertiser, July 14, 1882:

" It is not a difficult matter to anticipate the result if this class of

steamers engage in this branch of the fisheries. There is no reason to

doubt their ability to catch almost or quite as many mackerel as they

have formerly caught menhaden. Several of them are large, capable

of carrying 2,800 barrels of fish in bulk. These carry a double gang of

men, and apparatus to correspond. During moderate weather, when
mackerel generally school the best, and sailing vessels find it difficult to

move, these steamers can play around the fleet of schooners, catch al-

most every fish that shows itself, and carry them awaj' to be used, not

for food fish as they were intended, but for oil and guano, to enrich a

few men at the expense of many."

"If the steamers were to engage in the mackerel fishery, selling their

catch for food, and were obliged to spend the requisite time for dress-

ing them, which would debar them from an overcatch and carrying

them to market, thus placing them on somew^hat equal footing with the

other fishermen, there could be no reasonable objectiou to their employ-

ment; but it certainly seems, in" view of this startling innovation, that

some decided action should be taken by 'the powers that be' to pre-

vent the catch of mackerel for the j)urpose of manufacturing oil and

guano. They are altogether too valuable for such a purpose, and the

risk of breaking up the schools and driving them almost entirely from

our waters, as has been the case with menhaden, is altogether too great.

"Unless some action is taken, and taken at once, and stringent laws

enacted, we may confidently look forward to the destruction in a few

years of one of the important industries of New England and the per-

manent and serious injury of large communities which now derive a

considerable part of their supi^ort from the mackerel fishery."
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42.

—

The products of the north American mackerel fishery
FOR 1880. (With tables.)

From the earliest settlement of the country the mackerel fisheries

have been extensively i)rosecutecl by a larjie number of people living

along the New England coast as well as by many of the inhabitants of

the British Provinces. The catch has varied greatly from time to time,

and seasons of extreme plenty have often been followed by those of

remarkable scarcity. Various theories have been advanced to account

for this fluctuation. Many have been inclined to attribute it to over-

fishing or to the apparatus employed in the fishery, while others claim

that the movements of the fish are afl'ected by natural causes, such as

temperature, currents, the presence or absence of food, and the like,

over which man has little or no .control. Whatever the causes that

influence the movements of the fish, the fact of great variation in the

abundance of the species from time to time remains.

In 1804, according to the returns of the various fish inspectors, 8,079

barrels of mackerel were packed in Massachusetts, while in 1814, only

1,349 barrels were put up. In 1831 the quantity was increased to 383,058,

this being the largest amount ever inspected in the State. A ])eriod of

scarcity followed, and between 1839 and 1845 the inspection returns

show an average of only 07,074 barrels annually. About 1800 the fish

were again abundant, and for eight years the quantity packed averaged

240,877 barrels. This period of plenty was in turn followed by one of

scarcity, which culminated in 1877, at which time only 105,017 barrels

were inspected, and the fishery was jiractically a failure, resnlting in

great loss both to fishermen and capitalists. Fortunately this condition

of affairs is at an end, and the fishery is again in a prosperous condi-

tion; the catch of the New England fishermen at ])resent, if we include

the fish sold fresh, being larger than at any time since the origin of the

fishery.

In 1880 the Kew England mackerel fishermen met with niarked success,

though those of the British Provinces were not so fortunate. By the mid-

dle of March a number of the Maine and Massachusetts vessels sailed

for the South to engage in the spring fishery, and by the 20th of the

following month the last of the fleet, which consisted of 04 sail, averag-

ing 05.00 tons each, were under way. The season opened with a haul

of 25,000 mackerel taken off" the Virginia capes on the 2d of April.

These were carried to New York where they met with a ready sale at

good figures. From that time mackerel were taken frequently, the fleet

working northward with the fish as the season advanced, reaching Long
Island about the last of April, and Cai)e Cod a few weeks later. The
season was not a very satisfactory one for the Southern fleet, as the catch

was small, and the fish were of poor quality, a majority of the vessels en-

gaged making comparatively light stocks, while many of them scarcely

paid expenses. As the summer approached, the fishing imi)rovcd greatly,

the fish increasing both in number and quality, and the Southern fleet
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was joined by a large number of vessels from the various fisbiug ports.

Later, as the vessels arrived from their trips to the codfish banks, many-

were fitted out to engage in the mackerel fishery, and by the 1st of August

the fishing was at its height, the fleet numbering 468 sail, averaging a

trifle over 50 tous apiece. Of this number 343 were provided with purse-

seines for engaging in the off-shore fisheries, while 125 fished with hook

or net chiefly on the in-shore grounds. The value of this fleet, including

the fishing gear and the outfits, reached $2,122,360, and 5,043 men were

employed. A little later in the season about 25 of the vessels pro-

ceeded to the Gulf of Saint Lawrence in the hope of meeting with better

success; but few fish were seen, and the venture resulted disastrously to

a large majority of them, many failing to pay expenses, while a few re-

turned without having caught a fish. These vessels on their return at

once joined the home fleet, and meeting with good success, most of them

were enabled tomake good the loss which they had previously sustained.

About the 1st of July an unprecedentedly large body of mackerel

entered the Gulf of I\Iaine, many of them visiting the shore-waters, en-

tering the various harbors and coves, where they remained for some weeks.

During their stay in these in-shore waters thousands of men and boys

engaged in their capture from small boats, and in many localities a ma-

jority of the male population participated in the fishery to a greater or

less extent. The pound-nets along the southern coast of New England

were peculiarly successful, while large quantities were taken in the traps

and weirs between Cape Cod and Penobscot Bay. Probably not less

than 10,000 people along various portions of the coast of Maine were en-

gaged in mackerel hooking during some portion of the season, though

many of them fished chiefly for pleasure, while others caught only limited

quantities for home supply. About 3,500 followed the business regularly

for some time, many of them realizing considerable profit from the work.

In Massachusetts a similar condition of affairs existed, and thousands of

persons engaged in the fishery from small boats to a greater or less ex-

tent, fully 2,000 fishing extensively for profit.

Most of the fish taken by both the vessel and boat fishermen were of

uniform size and of excellent quality. Few extremely large ones were

secured, wliile there was also a notable absence of "tinkers." Over

two-thirds of the catch were branded as "twos," many of them going as

"extras." During the season, which lasted till the 1st of December,

nearly 132,000,000 pounds of mackerel were taken. Of this quantity the

Massachusetts fishermen caught 95,000,000 pounds, and those of lilaine

secured 31,000,000 pounds, the bulk of the remainder being taken by the

citizens of New Hampshire and Connecticut. Over 75 per cent, of the

entire catch was salted, about 22,000,000 pounds were sold fresh for food,

nearly 5,000,000 ])ounds were used for canning, and the rest were sold

for bait or for fertilizing purposes. The value of the catch, as placed

upon the market, was $2,606,534. The following table shows in detail

the extent and value of the fishery for the United States during the year:
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Table showing, hy States, the qiianiity of mackerel taken hy the Neio England fmhcrmen in
1880, and the value of the same in the condition in which they tvere placed upon the market.
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In the tables from which the above summary has been compiled, no
allowance seems to have been made for local consumption. A rough
estimate of the amount used in this way would be 18,000,000 pounds,

making a total catch for the Provinces of about 88,000,000 i)ounds,

worth, at prices current in the United States, not far from $1,020,000.

Mackerel are not abundant in the waters of the Newfoundland coast,

and few are taken by the fishermen. The returns for the year ending

July 31, 1881, show that only 181 barrels were exported. This quantity,

which equals 54,300 pounds of fresh fish, doubtless represents the bulk

of the mackerel taken, as few are consumed locally. Allowing an equal

quantity for local consumption, we have only about 110,000 pounds,

valued at $1,650, taken by the islanders.

By combining the catch of the New England, Canadian, and New-
foundland fishermen, we have the total product of the mackerel fishery

for the western Atlantic in 1880. This is found to be about 220,000,000

pounds of round mackerel, valued at $4,228,000. This value represents

the fish as they are first placed upon the market. If the value to the

consumer is desired, the figures must be nearly doubled, to include the

transportation charges and the profits of the various middlemen who
handle them.

v.—THE MACKEREL-CANNING INDUSTRY.
By R. Edward Earll.

J.—THE ORIGIN AND DEVELOPMENT OF TOE MACKEREL-
CANNING INDUSTRY.

43.

—

The methods and statistics of canning.

The first experiments in the canning of fish on the American conti-

nent were conducted at Halifax, Nova Scotia, by Mr. Charles Mitchell,

a native of Aberdeen, Scotland, who came to America in 1840 to engage
in this work. During his stay in Halifax he was engaged in the can-

ning of salmon and meats of various kinds. Later he removed to the

United States and continued the work, putting uj) lobsters, salmon, and
such other fish as were thought desirable. It was in this way that the

value of the mackerel as a canned fish came to be known to our people.

Prior to 1850 a few Avere canned in Boston and small quantities were

put up at the lobster canneries in the State of Maine. Fiom that date

the business has been continued on the Maine coast, though for many
years it was very limited, as the qualities of the mackerel when ])repared

in this way were not at first fully api^reciated. The trade, however,

has increased slowly from year to year, until canned mackerel aie now
handled by the principal dealers of all of the larger cities throughout

the entire country.

Prior to 1872 the only canned mackerel seen in our markets were fresh

fish prepared in hermetically sealed cans by means of the ordinary pro-
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cess. At this time it was found that there was a growing prejudice

against salt mackerel, owing to the size and quality of the packages in

which they were placed upon the market. The smallest packages known
to the trade were kits holding from 15 to 25 pounds each. These con-

tained more fish than the average family cared to purchase at a timej

and after a package was once opened, unless it was properly cared for^

the brine was apt to leak out, leaving the fish exposed to the air, thus

causing them to rust and otherwise deteriorate.

In the fall of 1872 Mr. Edward Pharo, of Philadelphia, obtained a

patent covering the i)acking of salt mackerel in small hermetically sealed

packages.* For some time the business was very limited, but later

*\Ve are indebted to Mr. A. Howard Clark for the following letter of specifications

regarding Mr. Pharo's patent:

Improvement ix putting up salt mackkrel and similar fish.—(Letters Patent

No. 132,31(), October 15, 187:^.)

* * * Hei'etofore salt mackerel have been put up in wooden barrels, kegs, and
kits. The form or kind of vessel was made necessary by the fact that it was difficult

or practically out of the question to make a square water-tight box. Hence, also, the

size of the package was limited ; that is, no package smaller than the kit—which
holds, say, about 25 pounds of tish—could be conveniently employed. The result was
that many families were deprived of purchasing from first hands, as even the smallest-

sized package—a kit—is much too large for many persons to buy. Another objection

was on the jiart of dealers who, not selling in bulk, were obliged to open the packages

and handle the mackerel, a necessity particularly disagreeable to country dealers,

who keep stocks of silk and dry goods which are soiled by a contact with brine. The
odor, too, arising from an open barrel of salt mackerel is held in extreme repugnance

by many people. To obviate these several objections I have devised a method whereby

salt mackerel can be put up in any sized packages, so as to come within the reach of

persons of limited incomes, which will enable the dealer to keep on hand a stock

whence no offensive odor arises, and which can be disposed of without breaking pack-

ages. My invention, then, consists in putting up salt mackerel in hermetically

sealed packages, preferably in metallic boxes. The boxes are made of any size and

shape, though I prefer to make them cubical in form, and of dimensions to hold, say,

five, ten, or fifteen pounds of mackerel. When metal is employed in the construction

of the boxes, I design using a wash or varnish to protect the same from the action of

the pickle. When metal is not used, but instead some material which may not be

acted upon by the brine, this wash may be dispensed with. Although metal is deemed
the most suitable material for the boxes, India rubber or some other substance may
be advantageously employed.

Besides those already enumerated, another advantage of this method of putting up

salt mackerel is that the purchaser pays only for what he gets. Thus a quarter barrel

of mackerel is supposed to run fifty pounds, and a purchaser, in buying a package of

that size, imagines that he gets that quantity. Frequently, however, the packages

run short; a quarter barrel, for instance, of "repacked" containing generally only

about thirty-five pounds. When, however, he buj's by the pound, as he must do

in this case, he pays, as already remarked, only for what he gets. Still another ad-

vantage of this method is that, as I design using only the best quality offish, the inter-

est of the purchaser is consulted, which is not always the case now, as the packer, not

having a due regard for reputation, puts up an inferior quality of goods, and does not

give full weight.

What I claim as my invention, and desire to secure by letters patent, is the herein-

described method of putting up salt mackerel, namely, in a hermetically sealed box

EDW. A. PHARO.
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the fisb dealers of the principal cities began to realize the importance
of this method for increasing the demand for salt mackerel, though, as

far as we can learn, the fact that a i)atent had been issued has from the

first been entirely ignored. In the spring of 1879 Henry Mayo & Co., of

Boston, engaged extensively in mackerel canning, utilizing the ordinary

salt fish, which were put up in tin cans holding from five to ten pounds
each. A little later a number of the princi[)iil lish dealers of Boston

and Gloucester turned their attention to the business, which soon came
to be very extensive. The quantity put up in 1S80 was double that for

1879, and the products for 1881 were considerably in excess of those of

1880. The present season, according to Mr. W. A. Wilcox, there is a

notable falling ofl' in the business, and the quantity canned will be

quite small; the decrease being largely due to the loss occasioned by the

rusting of the cans. If this difficulty can be overcome the trade seems
destined to develop enormously, as the size of the package, and the

convenience of handling and keeping the fish have brought them into

favor among the consumers.

In the spring of 1880 parties interested in the preparation of sardines

at Eastport secured a limited quantity of small mackerel, which they

canned and placed upon the market as "broiled mackerel," The cans

used were like those employed for the large herring which are known
by the trade names of "brook-trout" and "sea-trout," and the methods
of preparation were very similar. The mackerel were found in every

way superior to the herring, and the demand for them has been con-

stantly increasing to the present time.

The advantages of mackerel canning are many. Perhaps the great-

est point in favor of the industry is the fact that it gives an outlet for

the small mackerel, which, for canning purposes, are found superior to

the larger ones. The small fish known as "tinkers" are very abundant

along the ^evv England shores,'great quantities of them being taken

by the fishermen, who, on account of their small size, which renders

them undesirable for salting, have heretofore experienced great diffi-

culty in finding a market for them, and have frequentl}^ been obliged to

throw them away. Limited quantities are sold fresh iti the larger mar-

kets, but boat fishermen living at a distance are unable to avail them-

selves of the opportunities ofiered, owing to a lack of suitable means of

transportation ; while the vessel fishermen find it difficult to dispose of

small fish when larger ones chance to be abundant, and the price paid

for tinkers is always exceedingly low. The canning of mackerel, then,

is peculiarly important, in that it renders valuable for i)urposes of food

immense quantities of otherwise worthless products. The boat fisher-

men are greatly benefited by the development of the industry, as with a

demand for the small fish they find remunerative employment in fishing

at a time when there is little else to occupy their attention.

Cooked mackerel.—Prior to 1879, when salt mackerel were first put

up in tin ])ackages, nearly all of the canned mackerel were packed by



224 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [134]

parties engaged in lobster-canuing, the same apparatus being used for

the work. The factories are open for the canning of lobsters about the

1st of April, from which date to the 1st of July a large force is kept con-

stantly busy. About this time the lobsters begin "shedding" in such

numbers as to seriously interfere with the business, and the factories are

often obliged to discontinue the work till late in the fall. Fortunately,

however, the mackerel usually make their appearance on the coast at this

season, and many of the factory-men turn their attention to packing them,

thus furnishing employment to their hands during the summer months.

The canneries for this work are located on the coast of Maine, and, with

the exception of the recently developed canning interest in Boston, Maine

has practically a monopoly of the business for the United States, though

limited quantities are put up by the lobster canners of the British Prov-

inces. As has been said, the fish usually arrive early in July, gradually

nearing the shore, until, in a few weeks, they are abundant in many
of the coves and harbors of the New England coast. For several weeks

during the height of the season the majority of the male population of

the smaller fishing ports are engaged in hooking mackerel, a considerable

revenue being derived from this work. This is especially the case in the

vicinity of the canneries, where a good market is usually found for the

catch. The fishing continues till early in October, when the mackerel

leave for warmer waters.

In the canning of lobsters it is necessary that each factory should be

provided with smacks or small vessels for gathering its supply. These

usually visit the different fishiug stations within a radius of 20 to 30

miles of their respective factories, gathering the lobsters from the fish-

ermen, who would find it difficult to run them to market in their small

boats. These vessels are often used in the same way for securing a sup-

ply of mackerel lor the canneries. As a rule, they are ordinary sloops

or schooners, but the factory at Castine is provided with a small steamer,

by means of which it is enabled to cover a much larger territory, bring-

ing the fish to the factories in excellent condition.

The catch varies greatly with the season ; some years large quanti-

ties of mackerel are taken, while again the fish are scarce, and but few

are secured. The price paid along the different portions of the coast is

quite uniform, the fishermen usually receiving 1 to 1^ cents per pound

for the fish as they come from the water, though in some localities the

fish are dressed by the fishermen, and in this condition bring about

two cents per pound.

To obtain the best results it is necessary that the mackerel should be

canned as soon as possible after they are caught. On reaching the

factory the heads, tails, and entrails are removed, after which the fish

are thoroughly washed and placed in strong brine, in which they are

allowed to remain long enough to give them a salty flavor. They are

then packed in cans which are at once carefully sealed. These are im-

mersed in boiling water, where they remain till their contents are thor-
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oughly cooked. They are next " vented," and after cooling are sent to

the paint-room, where they are dipped in thin paint or varnish, which
serves to protect them from rust. When dry they are covered with at-

tractive paper labels and packed in cases for shipment. The cans used

are similar to those employed for packing fruit, being made of tin and
having a cylindrical form. Two sizes are used by most of the canners.

The smaller, for which there is a large demand, is 4^ inches in height

by 3 inches in diameter, and holds about 1 pound of fish; the other is

4J inches high by 3^ inches in diameter, and contains about 1^ pounds,

though it is ordinarily known as a 2-pound can. A larger size, holding

3 pounds, is sometimes employed. The loss in dressing varies from 25

to 35 per cent., according to the size and condition of the fish, while the

labor of cleaning and canning costs from 18 to 22 cents per dozen cans.

Fifteen to twenty-five persons constitute an average working force for

a cannery. One-half of these are women and children, who receive from

50 to 75 cents per day for their services; the remainder are tinsmiths

and laborers, whose compensation ranges from $1 to $3 per day, a(;-

cordiiig to agreement.

The price of canned mackerel is largely dependent upon the quantity

packed during a given season. In 1880 the price at the factory was
$1.25 per dozen for the 1-pouud cans, while the 2-pounds sold for $1.85.

In 1881 it is said to have been reduced to $1 for 1-pounds, and $1.50 for

twos.

Until 1880, as already stated, the canning of fresh mackerel was con-

fined almost exclusively to the lobster canneries on the coast of Maine.

At this time, however, a number of Boston dealers engaged extensively

in the work, and, according to Mr. Wilcox, 750,000 pounds of fresh mack-
erel were used for canning, the product of the canneries amounting to

480,000 1-pouud and 24,000 2-pound cans, valued at $53,700. During the

same season the Maine canners purchased 1,252,455 i^ounds of mackerel,

from which 814,668 cans of the various brands were put up, their value

at wholesale prices being $96,749. In other portions of the country a
limited quantity of mackerel, estimated at 60,000 cans, valued at $6,500,

were packed. In 1881 the Boston business had, as we are informed by

Mr. Wilcox, increased enormously, and during the summer 1,764,000 cans

were put up. The quantity for Maine was increased to about 1,000,000

cans, and that for other places doubtless reached 100,000, making a total

of 2,864,000 cans. In 1879 the quantity for the entire country did not

exceed 900,000 1-pound cans.

Salt mackerel.—The canned salt mackerel, as has been remarked,
are put up from the ordinary pickled fish. Different brands are used for

this purpose. Some packers select large fish of the best quality, though
a majority use standard !N"o. 2'8. In preparing them for the cans, they

are carefully washed and scraped so as to give them a neat and attra<'-

tive appearance. Frequently the heads and tails are removed, and, if

of large size, the mackerel are cut in halves to facilitate packing. WTieu
S. Mis. 110 15
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the can contains the proper weight of fish it is filled with strong brine

and carefully sealed; after which it is labeled and packed for shipment.

No uniform standard of shape or size has been adopted in the manu-

facture of cans for this trade, those used being either square, oblong, or

cylindrical, as the packer may think most desirable. Those oftenest

seen in the markets are cylinders, 4 to 5 inches high, and G to 8 inches

in diameter, holding from 5 to 6 pounds. Other and larger sizes, hold-

ing from 10 to 15 pounds, are frequently seen.

During the season of 1880 the wholesale price averaged $5.50 per dozen

for 5-pound cans. The cans usually bear the brand of the deputy in-

spector under whose supervision they are packed, this being in accord-

ance with the Massachusetts inspection law.

The business has from the first been confined largely to Boston and
Gloucester. Mr. A. Howard Clark informs us that 100,000 5-pouud cans

were put up in the latter city in 1879, and Mr. Wilcox gives 72,000 cans

as the quantity packed by the dealers of the former place. In 1880,

according to the same authorities, Boston parties packed 144,000 cans,

and the Gloucester firms i)ut up about 135,000. The quantity for the

entire county, including those packed in New York and other places, is

estimated at 360,000 cans, valued at over $150,000.

Broiled mackerel.—At the sardine canneries two methods have
been adopted for the preijaration of mackerel. The first originated

with Mr. Julius Wolff, of the Eagle Preserved Fish Company. By it

the fish are treated in a manner exactly similar to that employed for

certain brands of sardines. They are carefully cleaned and dried, after

which they ai^e fried in oil and packed in cans with vinegar and spices.

The second method, which is now extensively adopted, originated with

Mr. Henry Sellmann of the Americann Sardine Company. In June of

1880 Mr. Sellmann, fearing that the increased number of canneries at

Eastport, Me., would result in a scarcity of herring, decided to erect

one at Camden near the mouth of the Penobscot River, where small

herring were reported to be abundant. Failing to secure a sufficient

quantity of herring, he turned his attention to the canning of mackerel,

buying all that were offered by the local fishermen and sending daily

to Boston for an additional supply.

In preparing the fish, the heads, tails, and viscera are removed, after

which the bodies are thoroughly cleansed and immersed in strong brine

for a few minutes. When they have absorbed a sufiicient quantity of

salt they are again washed, spread upon wire trays, and i)laced in a

tight box, where they are steamed for several minutes. The trays

containing the fish are next placed in a large oven, to be thoroughly

baked or broiled. On removal they are j)acked in oval tin boxes, holding

about three pounds each, and covered with mustard, or with a dressing

consisting of tomato-sauce seasoned with spices. The cans are then

sealed and placed in a hot-water bath. When sufficiently cooked they

are taken out and " vented." They are then allowed to cool, after which
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they are neatly labeled as " fresh-broiled mackerel," and packed in

wooden cases for shipment. Mackerel prepared in this way are, on ac-

count of their delicate flavor, far superior to any of the brands of her-

ring, and from the first the demand has been greater than the supply.

Owing to the favor with which the goods were received Mr. Sellmann

soon found it desirable to locate a factory at some point where a large

and constant supply of fish could be depended upon. Accordingly, in

the spring of 1881 he associated with himself other capitalists, and built

a cannery at Gloucester, Mass., where considerable quantities of mack-

erel have been packed. Up to the close of the season no other factories

were built for the preparation of broiled mackerel, but it is thought that

in 1882 a good many persons will devote their attention to this industry.

In 1880 Mr. Sellmann packed 50,784 cans, valued at $16,400, and in 1881

the combined product of the Camden and Gloucester establishments was

about 200,000 cans.

VL—METHODS OF PACKING, AND INSPECTION
LAAYS.

By a. Howard Cl,ark.

K.—METHODS OF PACKING AND INSPECTION LAWS.

44. Methods of packing mackerel.

The bulk of the catch of mackerel by the American fleet is cured in

pickle, being split, and salted in barrels. Some of the salt mackerel are

afterwards smoked, but this method of curing is practiced only in two or

three places, and here only to a very limited extent, though in *parts of

Europe a large business is done in the smoked product. The European

way of i^reparing mackerel for salting is much inferior to the American

method. The fish are cut open with a knife along the belly, instead of

being split down the back. The gills and entrails are taken out, and the

fish are then packed, belly up, in barrels. This is a very poor way of

handling mackerel, for they are not soaked, and the blood remaining in

them makes them dark-colored and liable to spoil in a short time.

In xjrevious sections of this report the manner of handling mackerel

on board of the fishing-vessels has been fully described. Until about

the beginning of the present century the labor of splitting and salting

could be done on shore, since the fish were sufficiently abundant near

the land so that boats or vessels made but short trips, disposing of their

fares each day in a fresh condition. With the growth of the industry it

has been found necessary to follow the fish further from land, and with the

larger class of vessels employed it has for some years been more conven-

ient and profitable to make longer trips than formerly. It has, therefore,

becoDie customary to perform much of the work of preserving the fish

on board the vessels instead of on shore. After being captured, the
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mackerel are immediately split, salted in barrels, with sufficient pickle to

insure their preservation at least until the vessel shall arrive home, and
the barrels are stowed in the hold. When a fare is secured the vessel

returns to port to " pack out." Tlie barrels of fish are at once landed

on the wharf, when they are culled into grades as defined by law, and,

after being* properly weighed, are put up in various sized packages and
distributed over the country. In most of the New England States there

are laws that require each i)ackage to be branded by an authorized inspec-

tor, who must thus certify that it coutaius the designated kind, grade, and
weight of fish, and that they are properly preserved. The same fish are

sometimes repacked in the Western and Southern States and resold

under brands different from those required by the laws of New England.

GDhe manner of handling mackerel, though differing in some of the

minor details, is essentially the same for all of the New England ports.

The method described in this chapter is that .pursued at Gloucester

where great quantities of mackerel are annually packed.

The barrels of fish are hoisted by horse-power from the vessel's hold

to the wharf, and are set on end until all are ready for packing. They
are next unheaded and the mackerel emptied, one or more barrels

at a time, into the culling-crib,* around which stand three or more
"cullers," who separate tlie fish into several grades, throwing them into

weighiog-tubs holding about 100 pounds each. After being weighed

the fish are thrown into the packing-crib, and are ready to be put into

barrels or smaller packages. The first two tiers in the bottom of a bar-

rel are placed flesh up, and the successive layers back up. Over each

layer is sprinkled a few handfuls of salt, using about a half bushel, or 35

pounds, to each barrel. The law requires that a barrel shall contain

200 pounds of mackerel exclusive of the weight of the pickle, and that

half, quarter, and eighth barrels shall contain proportionate quantities.

Smaller packages of any size may be put up, provided the weight is

properly branded thereon. The cooper now heads up the barrel and
rolls it along the wharf in the proper row for each grade. It is next

taken by the pickler, who bores a hole in the side and pours in some
brine. For this purjjose he places in the hole the pickle-tub, which is an

ordinary water-bucket, with a coj)per nozzle in the bottom, thus making
a very good funnel. The pickle is usually the same as taken from the

barrel of mackerel as it comes from the vessel, being poured from the

barrel into a pickle tub or butt and then dipx)ed by the pickler. It may
be strengthened by the addition of fresh salt, and is considered of the

proper strength when it will float a mackerel of ordinary fatness. The
barrel having been filled with pickle, the hole is plugged up, and it is

then turned on end ready for branding. It is often allowed to remain

for several days on its side or on end, in order to allow the fish to settle,

and is then refilled with pickle. A lack of sufficient pickle is determined

*A culling-crib may be of auy size, but is usually a woodeu box 5 feet long, 3 feet

wide, and 8 inches deep, with slat bottom, and is set ou legs 2^ or 3 feet high.
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by the sound produced by striking the barrel witli a stit^lc or cooper's

hammer.
The labor of packing or putting the fish in barrels is generally done

by boys from ten to eigliteen years of age, who receive about 5 cents

per barrel for this work, and often make good days wages as they be-

come very expert. Captain Collins mentions one instance of a Gluces-

ter boy, twelve years old, who packed 49i barrels in one day, and on

another occarsion 143 barrels in less than four days.

The entire work of culling, weighing, packing, and i>ickling must be

under the personal supervision of an inspector, who puts his official

brand on the head of each package. This brand must state the kind

and grade of fish in the package, the name of the inspector, the name

of the town and State where packed, and the date of packing. In

Massachusetts the year when they are put up is considered sufficient,

but in Maine and New Hampshire the month must also be given. After

being kept all winter, or even for a less time, the mackerel may become

rusty or the pickle may leak out, so that they may require repacking

and reinspection. Illegal branding by an inspector is ])unished by fine

and removal from office.

There is very little diflference in the inspection laws of the several

States defining the grades of mackerel. In Massachusetts there are

five qualities, called numbers one, two, three large, three, and four.

iSTew Hampshire has the same grades. Maine laws define a grade

called number three small ; that is, the same as number four of the other

States. The first grade, or number one, must be mackerel of th<' best

quality, not mutilated, free from rust, taint, or damage, and measuring

not less than 13 inches from the extremity of the head to the crotch or

fork of the tail. Number two are those of the next best quality, free

from rust, taint, or damage, and measuring not less than 11 inclies in

length. Those that remain after the above selections, if free from taint

or damage, and measuring not less than 13 inches in length, are num-

ber three large. The next inferior quality, free from taint or damage,

and not less than 10 inches in length, are number three. All other

mackerel free from taint or damage are called nnmher four. IJhode

Island laws declare that "every cask of pickled codfish and mackerel

ottered for sale, or for exportation from the State, shall also be branded

Xo. 1, No. 2, or No. 3, to denote the quality of vsuch fish
''

Besides the regular grades required by law, dealers are accustomed

to make other qualities, designated extra ones, extra twos, and mess

macherel. The first named are superior both in size and fatness, and

are sold at a great advance over ordinary number one fish. Extra two

mackerel are better than ordinary two, and are in all respects equal to

ordinary number one fish, except in the length; these also bring an ad-

vanced x^rice. Mess mackerel are made from any grade, but princii)ally

from numbers two and one fish, free from the heads and tails, and with

the blood scraped ott".
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The fjize and material of packages for pickled mackerel are regulated

by law. The Massachusetts statutes require that pickled fish be put up

in tierces containing each 300 j^ounds; in barrels, liUO pounds; half-bar-

rels, 100 pounds, or in jiackages containing a less quantity, upon which

the weight of the fish therein is legibly branded. Large quantities of

mackerel are put up in a sort of firkin, called a kid or kit, which holds

about 25 pounds, or an eighth of a barrel. Quarter-barrels are also used

to a considerable extent, and for the last two or three years packers have

used tin cans containing about 5 pounds of fish each.

All packages, except those containing less than 25 pounds weight,

must be made of sound, well-seasoned wood, and be well hooped. The
staves may be of either white or red oak, spruce, pine, or chestnut, and
must be 28 inches long. The heads may be of either above kinds

of wood, planed, and when of pine must be free from sap or laiots.

They must measure seventeen inches between the chimes. Each tierce,

barrel, and half-barrel must be well hooped with at least twelve hoops,

three on each chime and the same number on each bilge. The bairels

must contain not less than 28 nor more than 29 gallons ; the half-barrels

not less than 15 gallons, and the tierces not less than 45 nor more tban 46

gallons each. Each cask must be made in a workmanlike mannei", and

be branded on its side, near the bung, with the name of the maker. All

casks not properly made may be rejected by the inspector. New Hamp-
shire laws require rift timber for staves. In Maine poplar staves are

also allowed.

Barrels for packing fish are manufactured in various parts of New
England, but most of them are made in Maine, Bangor being the head-

quarters for this industry. They are sent to the fishing ports either put

together ready for use or in sbooks that are made into barrels at the

cooper-shops in Gloucester and other places. The demand for barrels

at the fishing ports sometimes exceeds the supply, so that their value is

greatly enhanced. In 1881, during the height of the season, they fre-

quently sold at over a dollar aj^iece, but the usual price for some years past

has been from forty to sixty cents. Old barrels that have served one or

more trips on the vessels for holding salt or fish are often repaired and

sold at cheaper rates.

While Trapani, Cadiz, and Liverpool salt are used in salting mack-

erel, Liverpool salt is more generally preferred, as it keeps the fish in

better condition. The salt is taken from home by the mackerel vessels.

It is carried in barrels that are stowed in the hold until occasion comes

to use it, when it is emptied and the barrels are used for mackerel.

The quantity of salt required to prepare a barrel of mackerel ready

for branding is about 108 pounds. On the vessel it is customary to utse

one and one-sixth bushels of salt for stowing down each barrel of fish, or

3^ bushels for three barrels. On shore one-half bushel is used for each

packed barrel, and as there is a shrinkage of one-tenth in packing, we
find the total quantity of salt required to produce a barrel of packed
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mackerel is 108 pounds, or three pounds over a bushel and a half of salt.

The entire shrinkage on mackerel from the fresh to the packed state is

33 per cent.

The cost of packing mackerel varies with the price of barrels, salt,

and labor. During the war it was very high, and it continued so until

about 1876, when it was reduced to about $1.15 j)er barrel. In 1880 it

varied from $1..30 to $1.50, and in 1881, owing to a large demand for

barrels for the increased catch of tish, packing advanced to $2 during

the height of the season, and averaged about $1.75. This cost of pack-

ing includes all the expense incurred in preparing the fish for market
after they have been received from the vessel in sea-packed barrels.

The packer is generally a dei)uty inspector, who is also part owner of

the fish to be packed and inspected. He therefore realizes a profit both

in the packing and in the sale of the mackerel. In some cases, however,

the packer is not at all interested as an owner, but is hired as a deputy

inspector to prepare the fish for market. With a gang of men he goes

to the wharf where the mackerel have been lauded from the vessel, and
being provided by the owners of the fish with barrels, salt, pickle, and
culling and weighing apjiaratus, he performs the work, and charges from

50 cents to $1 forassorting, weighing, packing, coopering, and branding.

He may also make a profit on the labor in addition to his lawful inspec-

tion fee.

The inspection fee, exclusive of the labor and cooperage, is 9 cents

per barrel in Massachusetts and Kew Hampshire, of which amount the

personal inspecting oflicer is entitled to 8 cents and the general inspector

to 1 cent. In Maine, where there is no general inspector, the fee is 7 cents

per barrel. This fee is to be paid by the owner of the fish or the per-

son hiring the inspector, and may be recovered of a purchaser.

In settling with the crew of a mackerel vessel under the old methods
of capture, the share of each man depended on his individual catch of

fish. At the present day, when seining is the almost universal mode of

capture, it is impossible to follow the old way of determming the shares,

what the men receive depending on the total catch. Oneman may receive

a half or quarter share because of his inexperience, while another may
receive a share and a half for his unusual activity or some other leason.

The extra half share, however, would be paid by the owners of the ves-

sel as a premium for the best w'ork.

Barrels and salt for use on the vessel are provided by the vessel-

owners, who also furnish the apparatus of capture and the i^rovisions

for a trip. Stock charges or the expense of bait, if it be used, harbor

dues, and some other items are paid one-half by the owner and one-half

by the crew. Several other items, called the crew's expenses, as the

wages of a cook, the milk and water used on the trip, the cost of hoisting

the mackerel from the vessel to the wharf, towing, and extra labor for

scraping and tarring are i)aid entirely by the crew.

When the mackerel are packed and sold, the fishermen are entitled to
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one-lialf of the uet proceeds of sale, and the vessel-owners to the other

half. The difference between the gross and net proceeds is the cost of

])ackiug-, including the barrel and the stock charges. Thus, a trip of

mackerel may be sold for |5,000. The stock charges may be $300 and

the cost of packing $600. The net proceeds would be $5,000, minus

$900, or $4,100. One half the net proceeds, or $2,050, is the owner's,

i^hare, and the other half the crew's share. From the crew's half .must

be deducted the crew's expenses, which may be $150, thus leaving $1,900

to be divided among the men.

Prior to 1872 a settlement with the vessel's crew for a trip was not

made until the mackerel wjire inspected and sold, which might be sev-

eral months after the trip was completed. As a general rule, the ves-

sel-owner packed and purchased the catch very soon after it was landed,

and then, having settled with the crew, he waited for a favorable time

tiO put the fish on the market. The crew have, perhaps, a legal right to

take their half of the fisb, after deducting stock and packing charges,

and may sell that half whenever they please, but in ])raetice the owner

of the vessel usually sells the fish for the crew or buys them outright.

The captain of the vessel may act as agent for the owner in selling mack-

erel away from home.

Since 1872, and especially duriug the past two or three years, many
trii)s have been sold " out of pickle " immediately after being landed.

The crew at once receive their share of money, and may proceed on

another trip, and the fish may not be packed and put upon the market
for several weeks, or even months. In selling out of pickle a barrel of

mackerel is reckoned at 200 pounds of fish as they come from the sea-

l)acked barrel, without being drained of pickle or the salt washed olBf,

though the fishermen sometimes complain that there is a pretty thorough

ilraining and washing before the fish are weighed. The price paid the

fisherman is so much per 200 pounds of fish, exclusive of the barrel,

which is furnished by the purchaser.

Mackerel bought from the vessel out of pickle are sometimes re-sold

before being properly culled and inspected according to the letter of the

law. The practice of selling out of pickle is often an accommodation
to the fishermen, as it does not require them to wait for weeks or months
for their money. It is also often a source of considerable profit to the

l>urchaser, who, by careful culling, may realize a far greater proportion

of good grades of fish than was estimated in buying them without being-

assorted.

A considerable source of profit to the dealers is the practice of buying
inspected barrels of mackerel and then re-packing them, perhaps mak-
ing a few more barrels of the better grades, or packing them as mess
mackerel by cutting off the heads and tails and scraping ofi" the blood.

There is a loss of about 25 per cent, in weight from ordinary to mess
mackerel, but usually a more than proportionate increase in the value

of the fish.
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There Las been considerable discussion as to the relative merits of

mackerel taken with the purse-seine and those caught with the hook,

and interesting experiments were made a few years ago to test the

keeping power of the two kinds. An experienced fish-dealer of Boston

states to Capt. J. W. Collins that he very carefully salted and pickled

a half-barrel of each kind, using the same quantity of salt on each. Ho
headed the half-barrels up and set them away about the 1st of October,

and when he opened them about the 1st of the following March he found

a marked difference between them. The flesh of the hooked mackerel

was firm and in fine condition, while the flesh of the seined fish was
short and mealy, retaining little or no firmness. He thinks the same
difference will hold good in most cases. The same gentleman also made
very careful experiments as to the comparative merits of fresh and salt

water for pickling mackerel. He salted and pickled two half-barrels,

using fresh water for one and salt for the other. He put them up in

the fall and opened them the following July, when he found a marked
difference in them. Those filled with salt-water pickle were in excellent

condition, while the others had a dirty scum on the pickle, and the flesli

was dark and somewhat slimy ; the skin had a whitish, discolored ap-

X)earance, and the fish were thought unfit to eat. He says that in 1879

fresh water was extensively used in making pickle for fish, and thinks

that when the fish are kept for any length of time they are unfit for

food ; hence the sale or market for pickled fish is injured.

Concerning the relative quality of hooked and seined mackerel, it ap-

pears certain, from the statements of many men of large experience, that

the former are superior, and the reason is a simple one, namely, only a

small quantity out of the entire school of fish is captured, and these are

carefully handled, while in seining the entire school of perhaps several

hundred barrels is caught and the fish are necessarily allowed to remain

'"or a considerable time without care, so that many of them may become
^oft and greatly inferior in quality to fresh mackerel. With proper care

{he seined mackerel may no doubt be as good as the others.

There is a great difference in mackerel taken at different seasons of

the year. Those caught in the early spring are very lean and shrink

when pickled. As the season advances they grow fatter, and in the fall

are at their best; so that the large fish taken in September and October

grow heavier rather than lighter in pickle.

The care taken of mackerel in the early years of the fishery may be

judged from the following instructions to the masters and crews of

Massachusetts mackerel vessels, which appeared in the Gloucester Tele-

graph May 26, 1832. It is dated Boston, May 2, 1832, and signed James
Barry, inspector-general of pickled fish:

"The mackerel fishery has already become a very important item in the

catalogue of the staples of our State ; and, if we may judge from its rapid

progTess in past years, is destined to become one of its greatest sources

of wealth. Your attention is requested to tlie following facts and re-
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marks: Mackerel should be split as soon as possible, and, after the blood

has been soaked out of them, immediately salted with such salt as it^

suitable for the pupose; my own opinion is in favor of Liveri)ool or

Cape Cod salt. It is necessary that it should dissolve as soon as possible.

Eastport salt, so called, must not be used; it will not save the fish; it

has proved destructive to fish and to meat. I have instructed my depu-

ties not to pack mackerel struck with that kind of salt. Mackerel should

be well salted in the first instance; it is a mischievous error that fisher-

men have fallen into by salting their fish too slack, as has often been the

case; and another by using the plough, which has given to the fish a

false appearance, and has been a source of mortification to the fishermen

;

and they have in a great man^y instances found fault with the iuspectors

when the fault belonged to themselves in not taking that care of the

fish which it was their duty to do, and which in many cases has been a

ruinous business to purchasers. By a law of this commonwealth the

inspector is required to throw into an inferior quality all mackerel which

have been plowed, cut, or mutilated for the purpose of deceptiou. It

can be of no advantage to the fishermen, and I trust will never again be

done. I have strictly forbidden any deputy inspector from packing any

mackerel with the gills or entrails in them. They must be cleansed by

the fishermen before they are offered for packing; otherwise they will be

rejected. You must be aware how much better a fare of mackerel are,

and how much more salable, when they are brought into market clean

and well struck.

" My hope is that" you will take this subject into your serious consider-

ation and remedy the evils which have existed, and which I think you

will do if you wish to insure the sale of your fish and have a due regard

for your own interest. Those of you who are acquainted with me will

do me the credit of seeking the welfare of the fishermen, which is so

nearly connected with that of the inspector.

" Wishing you success in your business and prosperity in your homes,

I remain, your friend and humble servant,

"JAMES BARRY."

The following item appeared in the Boston Atlas July 15, 1845

:

"For the last twenty years scarcely a year has passed but there has

something new taken i^lace in the mackerel fishery which had a bear-

ing on the inspection laws. The mackerel are fatter or poorer, larger

or smaller, plenty or scarce, some one of which are different from the

previous year, and thus it is impossible to make a law to meet all these

changes in every particular. Whenever a change takes place its first

operation is generally in favor of one or the other, until an alteration in

the law takes place or interest dictates a remedy. Such has been the

case the present season in relation to the South No. 3.

" Heretofore all mackerel taken south of Nantucket have been denomi-

nated Block Island, and considered to be of inferior quality; so much
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SO that it became necessary to designate them from the North No. 3's

by the word ' South.' JSTow it is the reverse.

"This year the fishermen found more of the middling-size mackerel at

the south and in the latitude of Block Island than formerly, and, as the

law did not oblige the inspector to cull these mackerel and make two

numbers, the fishermen insisted upon their being packed and branded

according to the letter of the law under the brand South No. 3.

"As soon as those mackerel came into market and the true condition

of the fish became known the prices began to recede. Upon learning this

fact, it was immediately recommended to the fishermen and inspectors

to cull their mackerel and make two qualities of South No. 3, which

was, I believe, generally adopted. Thus we shall have four qualities of

No. 3's, when, in fact, we ought to have but two, viz, large and small.

I have thought proper to make this statement to inform the consumers

and dealers in fish against any error they might be led into, supposing

that all the mackerel packed in 1845 branded South are all large fish»

"E. H. LITTLE,
" Inspector-General of Fish.

"July 14, 1845."

Capt. N. E. Atwood, of Provincetown, Mass., gives the following ac-

count of the past and present methods employed for curing mackerel

by salting and pickling

:

" Some sixty years ago the method of catching mackerel with jig

came into general use, so that in 1826 a large fleet of vessels were en-

gaged in this branch of the fishery, fishing off the coast of Massachusetts

and of Maine through the summer and autumn. Before the jig was

introduced the quantity of mackerel taken was comparatively small
j

they were mostly caught by trailing while the vessel or boat was sailing

through the waters, only a few being cai^tured in nets. When the jig

came into use the way of fishing on board of mackerel vessels was by

hauling down the jib and laying the other sails in such a way that the

vessel would drift squarely to leeward. Bait chopped fine was thrown

overboard in very small quantities, so as to keep a small string of bait

going from the vessel all the time, and the school of mackerel, meeting

this bait, would follow it up to the vessel and bite at the jigs, so that the

fishermen would not have to wait for a bite while the fish was inclined

to take the hook. In this way a number of barrels of fish could be

taken in a short time, and a crew of ten men could catch in an hour or

two from ten to twenty barrels, sometimes more and many times much

less, or very few. As soon as the fish ceased biting, the crew engaged

in dressing them, making three gangs of two or three men each, one

man to split the fish and two to gib. The splitter as he splits them

throws them into a gib tub ; the gibbers take each an empty barrel and

put in it two buckets of water ; they then commence to gib, taking up

a single fish and opening it suddenly with a jerk, which causes them

CO break lengthwise along the lower end of their ribs if they are fat»
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thus making a crease on each side, but if they are poor they will not

break. He then takes out the entrails and gills and throws the fish into

^ barrel flesh down, and open ; if one or more should be put in shut up

the blood would not soak out. When the barrel is about level full he

fills it with water, and it is then left for the blood to soak out of the fish.

The gibber then fills another barrel in the same way, and so on until all

the fish are dressed. After washing the decks, the next thing is to

shift the fish into clean water, as that in which they have been soaking

has become very bloody. Taking an empty barrel and putting in it

two buckets of clean water, the fish are taken out one by one, and if

any of the entrails or gills have been left in by the gibber, it is removed,

so that the fish is thoroughly cleaned. At the same time that the fish

are examined and cleaned the rimmer is used, plowing deeper the

creases in them, which makes them look fatter, so that when the in-

spector culls them and puts them up ready for market they may have

a larger proportions of No. I's and and No. 2's, The rimmers are of va-

rious kinds and shapes; some are made wholly of wood; others have the

end tipped with pewter and fine teeth on the edge, so as to make the

crease look rough, as though it was broken naturally; others have a

knife in the end, which cuts them smoothly. There are other kinds of

rimmers and other ways of rimming too numerous to mention, but the

object is to make them look fatter than they really are, and thereby

gain in number of fat fish or in better quality, as this crease is an indi-

cation of their fatness. After the mackerel have been in the second

water a short time they are ready for salting. They are salted in tight

barrels, so as to hold the pickle, which keeps them from rusting, using

suit enough to preserve them well until the end of the voyage.

"When the vessel arrives at port the fish are taken out of the barrels

and assorted or culled by an authorized inspector, agreeably to the

Massachusetts inspection law. The inspector puts them up with his

name on the barrels, and then he becomes res])onsible for their con-

flition and quality. The above is the whole process of curing mackerel,

and if so cured, and the barrels kept tight and full of pickle, they will

keep in good condition a long time.

" While jigging was the principal way of catching mackerel they were

taken in such a way ard in such quantities that they could be dressed

before they became soft; but since seining has come into general use the

quality of mackerel is much inferior to what they were before.

"The seining vessel may be on the fishing-ground and cruise for

weeks and not get a single fish, for they may keep down and not show

themselves on the top of the water. Then a day may come when mack-

erel will come up and large schools of them may be seen in every direc-

tion. The seiner then throws his seine around a school, and if he is

fortunate enough to inclose them, he hauls in the purse-lines, gathers

in the net so as to bring the fish into a comi)act body, and then com-

mences to bail them out on deck with his scoop-nets. In this way large



[147] HISTOKY OF THE MACKEREL FISHERY. 237

quantities of fish are caught iu a single haul, sometimes hundreds of

barrels. Having such a large quantity, and handling them so much, the

men cannot dress them before they get soft. Wheu they are dressed

and salted they are headed up in barrels and brought into port, and

when opened for culling and inspection they are found to be ragged

and soft, and do not compare in quality with the jig mackerel of former

years.

"One more fishery I will mention; that is, when the mackerel are

passing off the coast late in autumn. A large number of gill nets are

then set in our bay and kept there night and day. The fishermen visit

them daily, as often as the weatber will permit, and take out the fish

that may have been caught during the night. The weather is often

windy and rugged, so that they cannot go to their nets for several days.

The fish are injured by remaining in the nets any considerable length

of time after they are caught. Mackerel taken at this season of the

year are not of the best quality, for, even if they are taken out of the

nets as soon as may be, on the following morning after they have run

in, and dressed at once and put in water to soak, the water is cold, and

as the blood is already chilled, it will not soak out of the flesh of the

fish, so that they will be dark colored. When the water bec'omes cold

the mackerel lose their fat fast, so that those that are caught here as

they are passing off' late in November and early in December, many of

them have little or no fat iu them, however large the creases may be

that have been made by the fisherman's rimmer to indicate their fat-

ness. They are inferior fish, and often fail to give satisfaction to the

parties who buy them."

45.

—

Inspection laws.

Statutes regulating the method of packing pickled fish are in force in

many of the States, but the only ones governing the manner of prepar-

ing salt mackerel are those of Maine, New Hampshire, Massachusetts,

and Ehode Island. Nearly the entire catch of the mackerel fleet of the

United States, with the exception of fish sold fresh, is packed in Mas-
sachusetts and Maine, and thence shipped throughout the country. As
there is no national law governing the proper preservation and requir-

ing uniform grades of mackerel, it often happens that fish packed accord
ing to law in New England are repacked in other States and sold under
false or misleading brands, much to the injury of the original packer.

In some of the States outside of New England, as in Pennsylvania,
there have been laws requiring fish that have been legally inspected in

other States, but repacked in that State, to be reinspected. The Penn-
sylvania law was repealed in 1874. The laws of Ohio require the in-

spection of all pickled fish except shad, mackerel, and herring. In
New York there is a law on the statute-book which declares that pickled

fish intended for foreign exportation must be inspected, but this law is

entirely inoperative. The laws of Michigan permit the inspection of
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fisli wheu desired by packers. Fisli-iuBpection laws are in force iu Xew
Jersey, Virginia, North CaroIiDa, and Michigan, and also in the city of

Chiciigo and some other large cities, but they do not concern the mack-

erel trade, except that the sale of damaged fish is generally forbidden.

We give iu the appendix to this report, first, the existing laws of

Maine, New Hampshire, Massachusetts, Khode Island, and Connecti-

cut; second, some of the repealed laws of Maine, Massachusetts, Con-

necticut, and Pennsylvania; and, third, the laws now in force in the

Dominion of Canada, as also the old law of the Province of Nova Scotia.

In early colonial days it became necessary to enact laws for the proper

regulation of the trade in fish, and to prevent deceit in packing them.

Accordingly, as early as 1051 we find that the general court of elections

held at Boston ordered that in every town within its jurisdiction oflBcers

should be appointed whose duty it was to see that the barrels of fish be

properly packed, containing only one kind of fish, and those well cured.

Each town vras to make choice of a proper person as inspector, and

within one week after the choice he was to be presented before a mag-

istrate by the constable and take the requisite oath for the performance

of his duty. Eefusal to take the oath incurred a penalty of forty shil-

lings, and another choice was made. The oath was a strong one, and

required the officer to swenr by the living God that he would well and

truly pack all beef, pork, and other things when, required ; that he

would pack none but good and sound goods ; that he would set his

mark upon every cask thus packed ; and that he would discharge his

duties according to his best judgment and conscience. The size of

(;asks and barrels in which fish, beef, pork, &c., were packed were reg-

ulated by law, and according to an act passed by the general court of

the Province of Massachusetts in 1692 these casks must be of London

assize
;
i)un(;heous, 84 gallons ; hogsheads, 63 gallons ; tierces, 42 gal-

lons ; barrels, 31^ gallons ; and must be made of sound, well-seasoned

timber, and free from sap.

If any person should illegally shift any fish that had been i:)roperly

l^acked and branded, he must pay double damages to persons wronged

thereby, and must be set in the pillory not exceeding one hour. Equally

severe i)enalties were imposed ui>ou violators of other sections of the

inspection laws. If the master of a vessel receive provisions aboard of

his vessel not properly branded, he must forfeit double the value of all

such provisions, and the owner of the provisions must forfeit the same.

From time to time during the history of the States various inspection

laws have been passed, but since there is so much sameness to them it

seems unnecessary to reproduce them all.

In some of the States the appointment of inspectors has been left to

the towns, while in other States they have been appointed directly by

the governor. Some States have passed no general laws covering the

inspection of fish, but all such regulations have been left to the cities

and towns. But throughout New England, the center of the fishing
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industry, tlie question has been regulated by State enactments, and the

appointments of the chief officers have been made by the governor, who
has, however, left tlie appointment of deputies to the chief inspector.

Massachusetts has found it prudent to have an inspector-general,

who supervises and is responsible for the numerous deputy inspectors

in the seaport towns. Maine had such an inspector-general down to

1875, but the office was tiien abolished, and inspectors appointed in tlie

fishing ports are now responsible to the State alone.

As early as 181G there was an inspector-general of fish appointed in

New Hampshire, whose duties were the same as of similar officers in

other States.

The existing laws of Maine were passed January 25, 1871, and amended
by acts passed February 21, 1871, and February 10, 1875, and provide

that the governor "shall appoint, in places where pickled fish are cured

or packed for exportation, one or more persons skilled in the quality of

the same, to be inspectors of fish, who shall hold their office for a term

of five years, unless sooner removed by the governor and council."

Each inspector must be sworn and give bonds to the treasury of the

city, town, or plantation where he is appointed for the faithful per-

formance of his official duties. Inspectors must make yearly returns

to the secretary of state, showing the quantities and kinds of fish in-

spected. Their fees are paid by the original owners of the tish.

The law regulates the grades of mackerel under three numbers, and
requires that other pickled fish as well as mackerel shall be packed in

proper barrels, and no more salt put with the fish than is necessary for

their preservation. No pickled fish in casks can be exported from the

State, or sold within the State, except such as have been inspected ac-

cording to law in this State or under the inspection laws of other States.

Although^ according to the requirements of the law, each inspector is

expected to make annual returns to the secretary of state showing the

quantities of fish inspected during the year, no such returns can be

found for the years 1821 to 18G4, and for 1879, and only imperfect ones

for some other years.

The present laws of New Hampshire were passed in 1878. and are

very similar to those of Maine and Massachusetts. An inspector is ap-

pointed by the governor, and he may appoint deputy inspectors, for

whom he shall be responsible. The inspector is under bond to the State

treasurer for the faithful discharge of his duties, and the deputies under

bond to the inspector.

The law requires that all fish pickled in barrels for exportation, and
all smoked herring or alewives, shall be inspected and the barrels and

boxes properly branded, it regulates the size of casks and the material

from which they may be manufactured.

The inspector is required to make returns to the governor annually of

all fish inspected by him or his deputies during the year. The inspec-

tion fees are paid by the owner or person employing the inspecting
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officer, aud tliese lees are divided between the general inspector and his

deputies.

Pickled fish and smoked fish intended for consumption within the

State, and fish packed in kegs of less than 10 gallons, require no in-

spection, but they uuist be properly cured and packed, under the same

penalty as inspected lisli.

The existing inspection laws of Massachusetts provide for the ap-

pointment by the governor of an inspector-general of fish, who shall

hold ofiice for five years, and who shall be sworn and give bonds to the

treasurer of the commonwealth in the penal sum of $10,000, and who
shall have no interest, directly or indirectly, in the cure or packing of

pickled fish. The inspector-general appoints deputies in the various

seaport towns, and takes bonds from them with sufficient sureties. He
is responsible for their official conduct, and may remove them from office

at his pleasure. The deputies are, in most cases, members of firms that

are engaged in packing fish, and receive fees for inspection that are di-

vided with the inspector-general.

The fees of the office of the inspector- general will be seen in the fol-

lowing extract from the Cape Ann Advertiser of April 10, 1875:

"General William Cogswell, inspector general of fish, has submitted a

statement to the joint standing committee on fisheries of all the fees he

has received from the office for the past eight years. The total receipts

of that period have been $23,305.06; total expenses, $4,400; net re-

ceipts, $18,965.00. During the eight years he has made some twenty-

eight diifereut seizures of packages of mackerel, valued at $5,781.75,,

from which he received, after paying expenses, $1,446.44, instead of

$5,781.75, which he might have insisted on had he carried out the-

strict letter of the law, or an average of about $160 a year. Average

net salary per year, about $2,550."

As these fees are paid entirely by dealers in fish, the office of inspector-

general is of no expense to the State.

It is provided further that "under the supervision of the inspector-

general and his deputies, res^iectively, all kinds of split pickled fish and

fish for barreling, except hcriing, and all codfish tongues and sounds,

halibut fina and napes, and sword-fish, whenever said articles are intended

for exportation, shall be struck with salt or i^ickle in the first instance,

and preserved sweet and free from rust, taint, or damage; and when
the same are found in good order and of good quality, they shall be

packed either in tierces containing each 300 pounds," &c.

Smoked herring and alewives are also to be inspected, and the size of

the boxes for smoked fish, as well as size and material for barrels used

for packing pickled fish, are clearly defined.

Fish are divided in various grades, and only one kind allowed to be

packed in the same package. Of mackerel there are five grades, deter-

mined by their length and quality. Other fish are divided generally

into two qualities, and so branded.
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There has been considerable opposition to the office of inspector-gen-

eral, and strong efforts have been made by lish-dealers to abolish the

office. In IMaine there has been no inspector-general since 1875, and it

is claimed by many that there is greater satisfaction among purchasers

than formerly. The question has been discussed in the Massachusetts

legislature at various times, and has always resulted in the retention of

the office as one that is important to the security' of purchasers.

Since there is no national law covering the inspection of fish or the

protection of the packers, it is claimed by the dealers in Massachusetts

that mackerel are adulterated oustide the State, so that those inspectedi

in the State reach the consumer in a poorer grade. A remedy sug-

gested is to pack mackerel as they do other merchandise, by any weight

or style of i;)ackages, and brand honestly on each head.the gmde, the

weight, and the owner's name, and do it in such manner as to i)revent

repacking without destroying the trade-mark. " Buyers will demand
original packages if all such names as cover fish that correspond to

the mark on each head, and i^ackages that have been tampered with

will be rejected. There seems to be but one objection to this plan,

namely, a large buyer inland might find it necessary to repack for

better preservation, necessitating the breaking of the original seal.

But this, we apprehend, is not serious." There have been other plans

suggested as substitutes for the existing laws, but the legislature has

decided that the present regulations are just and proper.

The laws of Ehode Island provide for the election in each town of

one or more packers of fish, who "shall see that the same have been

I)roperly pickled and properly repacked in casks, in good shipping

order, with good salt sufficient in each cask to preserve such fish from

damage to any foreign port." The packers give bond to the town treas-

urer for the faithful i>erformance of their duties.

Every kind of i)ickled fish must be sorted, and one kind only be put

into one cask. The casks must be " well seasoned, and bound with

twelve hoops; those for menhaden and herring of the caj)acity to hold

28 gallons, and those for other fish of the capacity, if a barrel, to hold 200

pounds, and if a half-barrel, to hold 100 pounds weight of fisli; each cask

to be fidl, and the fish sound and well cured."

The law provides for three grades of pickled codfish and mackerel,

and imposes fines upon packers who neglect to obey the law, as well as

upon any person who shifts fish from a cask after the same has been
branded by the packers.

Laws for the inspection of pickled fish in Connecticut relate to pickled

shad, and provide that they shall be "well cleansed, and pickled in

strong brine, and shall remain in such brine at least fifteen days before

they shall be put up for market, and shall be put in barrels or half-bat-

rels, the barrels containing 200 pounds each and the half-barrels 100

pounds each of fish." Three denominations of shad are defined, the size

being determined by the number required to fill a barrel.

S. Mis. 110—^10
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Inspectors are appointed bj' the superior court in tlie several counties,

and receive a fee of 20 cents per barrel for packing, heading, tiaggiug,

pickling, and branding. "Any inspector of fish who shall inspect or

brand iiny package of shad imported into this State shall forfeit $5 to

the State."

In the several provinces now comprising the Dominion of Canada
laws have from time to time been enacted requiring all pickled and

smoked fish to be properly salted, packed, and insi)ected before they

were offered for sale. In the year 18G7 the Dominion of Canada was
created by the union of Upper and Lower Canada, Nova Scotia, and

New Brunswick. In 1873 Piince Edward Island became a x)art of the

confederation; so that the Dominion of Canada now includes all the

provinces where fisheries are carried on, with the exception of Newfound-

laud, which still retains its individuality as a separate province of Great

Britain. General fish inspection laws, extending throughout the Domin-

ion, were enacted by the Dominion Parliament in 1873, but were repealed

in 1871, when more complete statutes were enacted, which, with slight

amendments passed in 187(5, 1880, and 1881, now regulate the manner of

preparing pickled and smoked fish for exportation or for sale within

the Dominion.

We give in the appendix the fish-inspection law as enacted in 1874,

together with subsequent amendments ; also the old law of Nova Scotia,

as found in the revised statutes of that province, published in 1851

.

The principal object of fish-inspection laws is to prevent fraudulent

pickling. There has been a great deal of discussion concerning the

benefit of these laws; some packers contend that they are hardships,

while others claim that without some legislative regulations much
more fraud would result and the trade in salt mackerel be reduced

to a very low state. The law is a protection to both buyer and seller.

It guarantees to the former a definite quality of fish, and protects the

trade of the latter in that it prevents a great amount of dishonest un-

derselling and assures to the seller a definite knowledge of the mer-

chandise sold by his neighbor. The principal kinds of fraud in packing

mackerel are short weight and wrong grades. The first kind of fraud

is practiced by the addition of more salt than is necessary for the proper

preservation of the fish, and a corresponding subtraction in the quantity

of mackerel, thus keeping the same total weiglit in the barrel. Accord-

ing to law a barrel of fish, means 200 pounds of fish, and not that weight

of fish and salt. The second kind of fraud, or that of packing wrong
grades, is more generally practiced, and the least liable to detection by
ordinary customers. A No. 1 mackerel is j)lainly defined as the best

quality of fish, at least 13 inches in length. A packer's notion of best

quality may be as varied as the number of his customers, for, while the

requisite length of 13 inches is given, there may be great difference in

the degree of fatness, so that the No. 1 mackerel packed by one firm may
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be far inferior to those packed under the same number by other firms.

In other grades of mackerel the same fraud is practiced, No. 3 appear-

ing as No. 2, and No. 4 packed as No. 3. But a small part of the fraud

in packing is done within the j)recincts of States that have inspection

laws. Most of the fraud is in repacking in Western or Southern States

barrels of fish that have been inspected in New England. A large quan-

tity of fish are bought of New England packers and are by dealers West
and South repacked, and the same frauds again practiced that governed

the original packing of the fish. Thus mackerel that are in reality No.

3 are first fraudulently packed as No. 2 and later as No. 1. A small

short weight of fish and extra quantity of salt is increased until ten

barrels of fish become twelve or thirteen. Especially is this short weight

liable to be practiced where whole barrels of fish are repacked in small

packages containing 25 or 50 pounds, and as in most of the States out-

side of New England there is no law regulating the grade of mackerel

and quantity required in a barrel, the dishonesty is not illegal, and can

be carried on with an impunity only limited by the patience of the cus

tomer.

A chief cause or occasion for fraud is, perhaps, the fact that the in-

spectors in States where inspection laws are in force are themselves the

owners and packers of the fish. In Massachusetts only the inspector-

general is forbidden to be interested, directly, or indirectly in the packing

of the inspected fish. Nearly all the deputies, or the men who really

do the culling, weighing, and branding, are the owners and sellers of

the very fish they inspect. There is little protection against fraud, there-

fore, save inthehonesty of the man, and as the moral standard varies with

different men, so does the degree or extent of fraud. A strictly honorable

inspector would scorn to take advantage of his authority and under

the cloak of his commission cheat his customers. Some inspectors,

however, have an elastic conscience that will stretch to the point beyond
which there is liability of detection either by a superior officer or by a

customer. Such men can make old fish appear new by scraping Off'some
of the rust, or can from one legal grade offish make two superior grades.

In Maine there is no inspector-general of fish, so that each inspector

is responsible alone to the county or city authorities to whom he is

under bonds for the faithful discharge of his official duties. For sev-

eral years prior to 1875 Maine had an inspector-general, but in the

year named the office was abolished as unnecessary, and inspectors be-

came personally responsible for their acts. A loud cry was made in

Massachusetts in 1874 and 1875 concerning the abolishment of the offi< e

of inspector-general of fish, and numerous articles appeared in the

papers of the day discussing both sides of this question, and including

the general subject of fraudulent packing. We qnote several of these

uews])aper discussions to show the general spirit of the discussion.

The following article appeared in the Portland (Me.) Advertiser April

4, 1874

:
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'' To the Editor of the Advertiser:

" In your issue of March 31 1 noticed an article headed ' Fish Inspect-

ors,' from which readers not familiar with the business would receive a de-

cidedly wrong impression, as they would infer that the inspectors of fish

are in favor of abolishing the present law by which they are governed.

But such is not the case. The whole diflBculty seems to rest with one
or two fish buyers ; they are anxious to have the law repealed, and
those acquainted with the fish business can easily understand the motives

by which they are prompted. The fishing interest of Portland is of vital

importance, and should be protected, and every honorable influence

brought to bear to encourage fishermen living east of Portland to bring

their fish here to market; but if the views of some of the fish buyers

should be carried out, it is evident that not only vessels from the east

would pass this port, but vessels that are owned and pack their fish here

would be obliged to seek another market.

"All the regular deputy inspectors offish in this city have presented

a petition to the governor praying that the present manner of conducting

the business under a general inspector may be continued, and the i)resent

incumbent, who has served so faithfully and impartially, may be reap-

pointed for the usual term of five years, believing that it is the best and
most judicious course to pursue both for the buyer and inspector.

" The old system, as it is termed, has been tried, and it failed to give

satisfaction. Under the present law a general inspector is appointed

to take the entire charge, and he appoints his deputies, who are re-

quired to give bonds for the faithful performance of their duties. Mas-
sachusetts has the same law, and we hear no complaint.

" You state that ' by the old system deputy inspectors were appointed

who were, generally speaking, connected with the fish business, and on

them the responsibility rested, and at that time Portland fish stood very

high.' Under the present law all the deputies are directly interested in

the fish business, and they know that if these fish are not put up accord-

ing to law the responsibility rests ujion them. Upon whom else can they

throw the responsibility ? They inspect the fish and brand them, and
have given bonds as the law requires. You ' would not imply there is

deterioration in Portland fish, but yet the deputies have been inclined to

be careless.' So it seems that, although the deputies have been careless,

yet the fish is up to the standard ! Then what reason is there for com-

plaint! I am inclined to believe that the writer of the article was either

misinformed, or else he wished to abuse the i^ublic mind with the impres-

sion that the general inspector had an exorbitant salary, and that this

ofl&ce entails an expense upon the merchants. The compensation of the

general inspector last year was about three hundred dollars, and it is all

paid by his deputies, who are assessed one cent i)er barrel for all the fish

they inspect. So far as regards the quality of the fish, there is a law

which definitely .states what is required to constitute the different grades

of fish, so that the iusijector has his instructions from the law, and there
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is no motive for the deputy to pack in any other way than the law directs,

for he has nothing to gain, but everything to lose, providing the fish are

returned to him.
" We hope the law will remain as it is, and that the governor will be

pleased to reappoint for a general inspector Mr. D. L. Fernald, of Cam-
den, who is soon to become a resident of this city.

" mSPECTOR."

An editorial in the Cape Ann Advertiser of November 28, 1874, says:

" The Boston Herald of Monday has a lengthy article on mackerel

packing, in which it argues that the recent depression of the mackerel

market is owing to the fraud practiced in selling short-weight packages

and the making of No. 1 mackerel out of 3's, and it is charged that large

spring herring have been split along the back and sold out West for

mackerel, giving a large profit to those engaged in the nefarious business.

'' The appointment of an inspector-general of fish purely on political

grounds, without his having knowledge of the i^ractical duties of the

office, is denounced, as the office is one which requires the services of a

practical man, who should devote his whole time to the work. A well-

deserved comi)liment is given those engaged in the fish-packing busi-

ness in Massachusetts, saying that nearlj' all the old and reliable fish

houses are as exact and careful in putting up fish now as ever ; but the

principal part of the fraud in weight and quality of fish is perpetrated

outside of Massachusetts, and the packages marked with counterfeit

Massachusetts inspectors' brands. Instances of fraud are quoted, and
the Herald concludes by asserting that 'good inspection laws rigidly

enforced, and a practical inspector-general, who will attend to his duties,

devoting his whole time thereto, are the only means by which our mack-
eral trade can be sustained and extended to the gigantic i)roportions to

which good management and honest dealing will surely bring it in the

end.'

" We venture the assertion that the dealers in mackerel who wish a

really good article and send orders directly to this city have but little,

if any, cause for complaint in the matter of fraud in packing. Gloucester

fish-packers, as a whole, have an enviable reputation in this particular;

but they cannot hinder dishonorable dealers in other cities from repack-

ing and selling short-weight packages or lean fisli for fat ones, short fish

for long, or herring for mackerel. Neither can they prohibit the counter-

feiting of their brands or any other trickery which unprincipled dealers

in States where there is no inspection law may perpetrate after receiv-

ing their stock from headquarters. All tliey can do is to continue pack-

ing and selling the best qualities of fish, and it will not belong ere the

entire catch of this port will find its way into the hands of those who
can and will appreciate fair and honest dealing. There is little fear but
this fraud in mackerel-packing, will soon regulate itself, and honest

dealers will reap the reward of well-doing."
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The following communication, signed W. S., appears in the same
paper as the preceding, under date of February 12, 1875

:

" There seems to be a hitch in mackerel—an honest, cl6ver fish—but

by the haste of somebody to overreach somebody else they fail to reach

the cook South and West under an accurate denomination, and this cur-

tails their consumption. If adulteration was chargeable to Massachu-

setts inspectors, a capable, efficient, and honest general inspector could

remedy the evil, but we apprehend that the bulk—we will not say all,

lest our communication be worthless—of the adulteration is beyond the

precincts of our State.

"It appears to the writer that there are two ways to improve the

mackerel trade, both within easy reach of the merchants engaged in fish

commerce. First, install a general inspector familiar with fish by a prac-

tical education ; and next, to go for his duty as unerringly as a bullet

would, and call for the coojier and a pair of scales, and confine his busi-

ness to the said cooper and the said scales. If criticism is demanded,

let it be with a note that makes one deputy less. But it is remarked,

'This is all very well for Massachusetts; we have no control beyond the

limits of the State, where the chief mischief lies.' This we admit, and

it is a feature that can't be remedied except by national legislation.

"A remedy we offer, that avoids necessity for State or national

laws, general and deputy inspectors, as follows: Pack mackerel as they

do other merchandise, by any weight or style x>ackages, and brand hon-

estly on each head as follows—the grade, the weight, and the owner's

name, and do it in such manner as to prevent repacking without de-

stroying the trade-mark. Buyers will demand original packages of

all such names as cover fish that correspond to the mark on each head,

and packages that have been tampered with will be rejected. There

seems to be but one objection to this plan, namely, a large buyer inland

might find it necessary to repack for better preservation, necessitating

the breaking of the original seal. But this we apprehend is not seri-

ous. As at present conducted, we learn from our most intelligent and

reliable fish merchants that the office of a general inspector is of no sort

of benefit to the fish interest, and ought to be done away with, or i)lace

in the office some one who will execute the laws of the Commonwealth
without fear or favor."

On the same date as the preceding article we find the following

editorial

:

"A petition is in circulation in this city, and has received a large num-

ber of signatures, for the repeal of the law providing for an inspector-

general of fish. The petition sets forth that ' said officer is no benefit

or advantage to the fishing interests of Massachusetts, and that the fees

as at present paid to said inspector-general is a tax upon the business

from which the fish-prodncers and dealers receive no benefit.'

"Once was the time when a deputy fish-inspector's brand on mackerel

had some significance, and the buyer could-rely upon it in the purchase
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and selling of fish, without even opening the package. That time has
gone by now, as the brands are counterfeited by dealers South and
West, the fish oftentimes repacked, and poorer qualities substituted in

brands branded the best. This has become a serious detriment to the

business, and now there is really no further need of an inspector-gen-

eral of fish. Of late years the office has become a sinecure, from the

fact that it has become mixed up in politics, and given to men who
know nothing of the bnsiness, and whose principal duty is to receive

their fee on the number of barrels of mackerel inspected by their several

deputies.

" There is need of some protection to the many well-disposed, honest

men engaged in the mackerel and pickled-fish business along the sea-

coast. As a class they are strictly honest, and take great" pains to pat
up their fish in the best possible manner, making a conscientious cnllj

which will bear strict investigation, giving a full equivalent for the price

received, and securing the confidence of the consumer in all cases where

they are fortunate enough to get the original package. Very many of

the first-class dealers, West and South, who have a bnsiness reputation

which they value far above the few dollars which they might make in

selling inferior articles, send direct to Gloucester for their goods, and in

this way they get what they pay for and secure their own trade from im-

position as far as may be. But it is very difficult to counterbalance the

other class who make it a business to defraud. Something must be done
to remedy this evil, and when the fishing inspectorship is abolished,

then we hope the fishing dealers will counsel together and take imme-
diate and active measures for self-protection. Have a law^ which will

make it comparatively easy to convict a guilty party of fraud in brands

or quality. Our correspondent, ' W. S.,' in another column, offers some
practical ideas on this subject which are worthy of attention."

A correspondent writes to the Cape Ann Advertiser as follows, under

date of Portland, Me., February 15, 1875

:

" I was highly gratified to read in your last issue of a movement on
foot to abolish the office of general inspector of pickled fish. The
strongest argument used in its favor last winter in our legislature was
that our old mother, Massachusetts, had such a law and it worked well,

and no one complained. Statutes, hundreds of years old, were produced

to establish this fact, but all of no avail. We accomplished ouriuirpose

in defeating it, and the bill to abolish the office was passed almost unan-

imously. It now only awaits the governor's signature, and then there

will be abolished a nuisance we have been obliged to sufier for thirteen

years. The office expired by limitation in this State last May, and
through the efibrts of parties oi)posed to the office the governor and
council were persuaded not to make an appointment, thereby giving an

opportunity to appeal to the legislature. We have suffered no detri-

ment in not having a general inspector, but have got along nuich better

by allowing the deputies to act on their own responsibility. As a proof
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of this assertion, I will state that I purchased 23,000 barrels of mackerel,

aud havinj? shipped them, the ouly deduction called for was $12. I as-

sure you we feel relieved of this burden, and our friends in New York

and Philadelphia are not the least afraid to trade here now, notwith-

standing we have no general inspector."

An editorial in the same paper on March 6, 1875, says

:

" The hearing on the petition for the abolishment of the office of gen-

eral inspector of fish came before the senate committee on Friday last.

Messrs. J. O. Proctor, of this city, Charles Eopes, of Salem, Franklin

Snow, and others, of Boston, were present, and opposed the petition,

arguing that without a general inspector there would not be any redress

for buyers of pickled fish in case of fraud.

" Mr. George Steele, of this city, was presentto defend the petition, and

give any information to the committee why it should be abolished. He
argued that there was not the least necessity of such an office. Each

packer of fish should be made directly responsible for his own brand,

aud should not be held accountable for pickled fish after they have been

sold and left his premises. This would afford great protection to

those in the packing business. As the law now operates, it holds out

inducements for unprincipled dealers to tamper with the brands, or

take out mackerel and report them short weight, more especially if

the price decreased after i)urchasing. ] f a packer was disposed to cheat,

he could not follow it up any great length of time, as no one would pur-

chase of him at full market rates ; consequently his brand would al-

ways be at a discount, and no man having even the pretense of honor

about him, could afford to be thus classed among business men, and

trickery would very soon fiud its level. He advocated a trade-mark

which should protect its owner everywhere in the United States, the

same as patent-medicine and other trade-marks protect their owners,

aud make it a crime for any one to counterfeit or interfere with for im-

proper purposes. He cited instances where such trade-marks were in

themselves very valuable, as the articles they covered could always be

relied upon. The paying out of $3,000 to a general mspector of fish,

who did not know enough of the business to cull a trip of mackerel, he

considered entirely wrong. The office was not needed. Let inspectors

be appointed by the selectmen of towns or mayors of cities, to be held

responsible to the State authorities if need be, and all fees arising

therefrom be paid into the treasuries of said towns and cities. This

would be just and satisfactory. Mr. Steele met all the objections of his

opponents in an able manner, and another hearing was ordered for

Thursday next, when it is hoped that the entire number, or at least a

majority of those who signed the petition, will attend, and by their

presence and voice add testimony toward the abolishment of an office

which is nothing more or less than a sinecure.

"The State of Maine has passed a law providing for the appointment

by the governor of inspectors of fish in those places where pickled fish
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are cured or packed for exjgortation, to hold office five years. These
inspectors are to make annual returns to the secretary of state."

In the Advertiser of March 12, 1875, is the following letter written to

Mr. George Steele, of Gloucester, by Mr. E. G. Willard, and dated Port-

land, Me., March 1, 1875

:

" Dear Sir : I noticed the hearing you had Friday before the commit-

tee, in the Boston Advertiser, and was astonished to see the parties'

names who were present in opposition. We had no opposition from a

purchaser of fish in Maine j the opposition came from the late general

inspector and a part of his deputies, who were not disposed to cull the

fish according to the law of the State. With these parties we had much
trouble and expensive law suits, in which we beat them ; thus showing
that the decision of the general inspector amounted to nothing.

" I have been in the business of purchasing pickled fish, as well as dry,

the last twenty years. The past ten years I have purchased one-half of

the pickled fish packed in the State.

'' We had no general inspector till I had been in the business seven

years. During this time we had no trouble about the cull, nor did we
have any until after we got a general inspector, when trouble commenced,
and grew worse and worse, till it culminated two years ago, when our

business stopped altogether; no one would buy here, the cull was so

poor.

"The office terminated in this State last May, and we were determined
not to have another appointed if we could prevent it. The governor and
council gave us a heariug, and they concluded not to jnake an appoint-

ment; and we went on last season without a general inspector, and had
no trouble. There was a much greater catch last year than the year be-

fore—45,000 barrels against 32,000— and parties that withdrew from the

market two years ago, returned last year, and have been buying in our

market since, and some 28,000 barrels were sold last week. A general

inspector is a general nuisance, and no honest inspector wants a guar-

dian.

"My ownership in fishing-vessels is large. I have an interest in twenty-

three vessels. The best argument to use is, let the parties opposed show
any good the office is to any one ; what benefit any one receives from it.

Our law was a copy from yours, and a decision of the general inspector

amounts to nothing ; either party aggrieved can aj^j^eal to the courts,

and the opinion of the general inspector amounts to no more than that of

any other man, as we proved in the cases we had here. Our mackerel

here are nearly all packed in barrels. Several parties here repack in

halves, quarters, and kits ; Dana & Co., largely for the West. Our depu-

ties gave no bonds last year, but will now get their commissions from

the governor, and give bonds to the mayor and aldermen, or selectmen

of towns, rated according to their business. In fact, we get right back
where we were thirteen years ago. Our committee was unanimous at

the first meeting, and the change was put right through and is now a
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law; and I will guarantee that there will never be a general inspector

in this State again."

The question of abolishing the office of inspector-general of fish came
before the legislature of Massachusetts in April, 1875, and that office

was continued. A communication in the Advertiser of June 4, 1875,

in discussing the wants of Gloucester in the regulation of the trade in

pickled fish, says

:

"What Gloucester really wants is a closer relation between producer

and customer, or, in other words, we want to sell our products directly

to the man who supplies the customer. We are entitled to the profit

on our goods that our advantage as producer gives us, without having to

divide that profit with any middle-men. We want to bring the customer

here. Now, if we are going to do a regular distributing business as well

as producing, we must do it on business principles. We must have a

regular standard quality of our goods to quote to the trade ; a standard

that is known and established by law, so that when your customer at a

distance buys your goods without seeing them, he must know what he is

buying ; and further, there must be some one in ijositiou when any ques-

tion shall arise on the quality of the goods, as between buyer and seller,

who must settle the dispute and whose decision must be binding on both

parties. This position must be filled by a person of large ijractical expe-

rience and sound judgment ; and though you call him inspector-general or

not, you can confine and limit his powers and duties to this one special

duty, making him simply referee, with no power to harass or to confiscate.

The interest of yourself, as well as your customers, demands such pro-

tection, which must neccessarily be mutual. We want an inspector-

general just that much and no more.
" Outside of this State there is practically no inspection law touching

our goods. So, to more rigidly enforce the law as it stands is to enforce

it against ourselves and in favor of outsiders. Any law that says to

the man who packs mackerel in Gloucester, you shall put those fish only

in such sized packages as are mentioned and no others, no matter if you
do brand the exact weight and quality on each package, or whether your

customer desires that size or another, is unnecessarily stringent and
despotic; especially so when anywhere outside the State the customer

can be accommodated with the same goods in just such packages as he
wants. That portion of the law should be abolished. We should have
the unquestioned right to put our fish in just such packages as our cus-

tomers want, provided the quality and the quantity is branded on the

package, as on all other kinds of provisions.

" To resume : We must not abolish the law ; it is the protection our

customers have a right to ask. We must not abolish the office of in-

spector-general, for we need him to enforce the law in good faith as well

as our customers.

" Let the law be plain and simple. Let the inspector-general be only

referee for the buyer and seller, and let any man put up his fish in just
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such packages as he chooses, with the quality and quantity branded on
each package. Won't this come nearer what we want than ' no law' or

too much law?"

A seizure of Gloucester pickled mackerel occurred in Boston in the

fall of 1875. The Advertiser of September 17, 1875, in discussing this

seizure, says

:

" Washing offthe salt which may adhere to recent packed small mack-

erel, and the draining of the pickle therefrom, would, as we are informed

by practical inspectors, cause the confiscation of nearly if not every

barrel examined, that is, if the very letter of the law requiring 200

pounds of fish was executed. Some might not fall short but a few

ounces, others as many pounds ; still, whatever the shrinkage, however

small, the mackerel, under the present law, could be confiscated, and

thereby come into the hands of the official. * * *

"It is full time that this law was removed from the statute books.

So long as it is there and administered, it will prove, in the hands of un-

principled men, a drawback upon any place engaged in the fisheries.

It affords a weapon which can be used against fish packers at any time

by parties who may wish to do them an injury. Not only does the in-

spector-general and his allies have a chance to seize mackerel, but pur-

chasers anywhere and everywhere, in case of a sudden decline in prices,

have only to write to those of whom they purchased

:

" 'Your mackerel are short weight; make me so much allowance on a

barrel, or back they will come to you.' What protection has the fish

dealer at headquarters, under such a law ? None at all. Fish with his

brand upon the barrels may come back at any time unless he will con-

sent to settle any trumped-up claims. There would not be the least

objection, if mackerel were examined on the wharves at the time of pack-

ing or shipping. That is the time to make such examination, if any.

But this getting them away first is perfectly ridiculous, and altogether

too one-sided to be long borne.

" Let each packer have his own brand or trade-mark. Allow them
to put up such sized packages as their customers require, branding the

weight in a conspicuous place, so that it cannot easily be erased. Then
each man would stand or fall on his o^vn merits. If there are any wash-

ing off the salt and draining the pickle—not because the purchaser had
made complaint or had any suspicion that he was to be defrauded; but

the law gives the officials liberty to seize, open, confiscate! And the

latter put money in their pockets. We are not sorry that this case has

occurred, for it needed something of the kind to wake up our people.

They begin to see this blue law now in a light which never before

dawned upon them. They begin to realize that at the instance of any

jealous fish dealers out of the city—and there are such—their frauds in

the business, they would soon be discovered and honest dealers bene-

fitted, as the trade would soon learn of them and give their brands the

preference. Then again, let all sales be made from the wharf or store-
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house, the packages to be weighed by a sworn weigher before they are

shipped, and after that to be at the risk of the buyer. Some such system

as the above will have to be agreed upon ere the business can be con-

sidered a really safe one, and the sooner those engaged confer together

and resolve to have the matter presented before the legislature, with a

view for the abolishment of the law, the better it will be for all inter-

ested. Mackerel can be seized and tampered with until their reputa-

tion is affected, and Gloucester lose the prestige which she is gaining

BO rapidly. Will our business men stand that? Can they suffer it?

We opine not, and they will say so most emphatically ere long."

In the spring of 1879 some amendments were made to the Massachu-

setts inspection laws. One of these amendments permits the packing

of pickled fish in small i^ackages of any size which are properly branded.

Another amendment repealed the section that required the word "for-

eign " to be stamped on barrels of dutiable imported pickled fish.

The Boston Commercial Bulletin in February, 1879, discussed the

reasons for abolishing the office of inspector- general, and said, " that

the whole system of inspection of mackerel at the present time is a per-

fect farce, and rather than have it carried on as it is, it would be better

for the trade and the public to have the office of inspector-general

abolished, and the system done away with. In that case the packers

would do their own branding; and buyers, in making their jmrchases,

would place faith in the truthfulness of the brand only according to

the reputation of the packers."

VIL STATISTICS OF THE INSPECTION OF MACK-
EREL FROM 1804 TO 1880.

[By A. Howard Clark.]

L.—STATISTICS OF MAINE, MASSACHUSETTS, AND NEW
HAMPSHIRE, AND TOTAL STATISTICS.

46.

—

Statistics of Massachusetts.

The inspection of pickled mackerel in Massachusetts is exhibited in

three statements. The first statement shows in detail the number of

barrels i^acked in each inspection port of the State during each year from

1804 to 1881; and for the years from 1804 to 1878, was compiled by Mr.

Alexander Starbuck from the official returns deposited by the inspector-

generals in the office of the secretary of state of Massachusetts. The
statistics for the years 1879, 1880, and 1881 are from official documents,

signed by the inspector-general. From a review of this statement we
find that in the earlier years of the mackerel fishery' nearly forty fish-

ing ports were engaged in packing mackerel, but during recenfc years

the business has been concentrated to a dozen or fifteen places, the
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ports of Gloucester and Boston packing by far the greater part of all

the pickled mackerel put up in tlie State.

The second statement shows the total number of barrels of each grade

of mackerel packed in Massachusetts during each year from 1804 to 1881,

and also the total value of each year's inspection since the year 1830.

The quantities of mackerel in this table are from the preceding table.

It shows substantially the total quantity of pickled mackerel sold for

exportation from the State as well as for consumption within the State;

though perhaps 5 per cent, of the total number of barrels packed
escapes inspection.

From a review of this statement we see that there has been a very

great fluctuation in the extent of the mackerel business. The smallest

number of barrels was packed in 1814, and the largest number in 1831.

The year 1851 was a prosperous one, and also the year 1870. During
the past four or five years an extensive business in fresh mackerel has

been developed, so that in 1881 about 125,000 barrels were sold in a
fresh condition. If this quantity be added to the amount inspected, it

shows a total catch by Massachusetts vessels nearly equal to that of the

year 1831.

The third statement shows the number of barrels of mackerel rein-

spected in Massachusetts during the years 1850 to 1853, 1859 to 1876,

1878 to 1881. It represents barrels of mackerel that are repacked in

smaller packages, and may include fish already accounted for under

the head of "inspected," while a very small fraction may consist of im-

ported fish repacked. These statistics are compiled from the ofiicial

documents, signed by the inspector-generals.
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MACKEREL INSPECTION IN MASSACHUSETTS.

Statement II.

—

Sliowing the total niimher of 'barrels of each quality of pickled mackerel
inspectedin Massachusetts from 1804 to 1880, and the total value of each year's inspection

from 1830 to 1880.

Tear.

1804.
1805.
1806.
1807.
1808.
1809.
1810.
1811.
1812.
1813.
1814.
1815.
1816.
1817.
1818.
1819.
1820.
1821.
1822.
1823.
1824.
1825.
1826.
1827.
1828.
1829.
1830.
1831.
1832.
1833.
1834.
1835-
1836.
1837.
1838.
1839.
1840.
1841.
1842.
1843.
1844.
1845.
1846.

1847
1848.

1849.

1850.

1851.
1852
1853.

1854
1855.

1856.

1857.

1858.

1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876

Barrels of mackerel inspected.

10,

14,

19,

12,

7,

20,

19,

45,

29,

43,

81,

63
54

47,

70,

28,

54,

80,

45,

53,

24,

37,

22,

19,

23,

29,

32,

28,

28,

44,

104,

113,

61,

88,

90,

84,

49,

30,

29,

89,

84,

75,

61,

58,

70,

81,

67,

103,

153,

150,

122,

93,

72,

66,

105,

71,

83,

112,

33,

631*
787'

563*
353|

305i
274J
540*

368i
000^
9004
89

225^

694J
406*
410"

614
455 •

400i
035
804
246i

640
499

357J
235J
184

StiSh

198
679

559J
433i
605
6651
573

968J
217*

35li
747
363
759
843*
083|
4305
1501

093i
404
401

765ir
030g

015t
595g

302i
333i
519g
3471
330

828J
8774

902J
985^
3833-

7234
322§
808y'>5

091U
9244
046 iV

866|5
687|

971fJ
1065
8696?

6,226
2, 518J
2,756
2,462
2, 4134
3,078
4,770
6,023
2, 154J
1,231

5464
5, 4564
9, 2644
5, 2674

11, 1624
36, 5214
34, 8114
32, 103*
66, 6814
62, 0474
75, 221

109, 840

80, 584
69. 335

110, 666*
77, 098

104, 5694
171, 186
97, 2194
98, 9274
93, 5534
57, 2714
60, 558

61, 027
28, 588
22, 037i
11, 049
10, 649
22, 496
13, 088
22, 515
88, 623J
70. 005
76, 0064
79, 9794
81, 962

44, 909
102, 467i
67,0714
24, 584
46, 2424
91, 122f
76, 819g
45, 2184
21, 929i
12, 0604

122, 837
100, 286|
78, 388-J

136, 075
J's

137, 746J
63, 562i

36, 319}!
46, 0385%
42, 2625'g

92, 0194
189, 422J
85, 867j§
54, 370fJ
63, 888J4
71. 442|J
19, 270|g
96, 772J§

4,228
2,907
4,489*
3, 9104
3, 4724
5, 242

10, 0094
2,726
1,625
703*

7, 3774
13, 010
21,688
20, 7754
43, 9754
68, 3744
71, 505*
73, 578'

03, 1544
71. 183

114, 9044
34, 6.574

39, 612
63, 4224
94, 695

156, 0254
142, 1644
96, 5534
69, 4454
78, 8924
91, 924
00, 187
52, 5574
44. 184
30, 013*
20, 091'

21, 141

23, 684
18, 604
35, 023
85. 596*
65, 076

71,760i
107, 058|
65, 584
87, 604

135, 5974
44, 8084
39, 897
55, 133g
90, 1934
47, 98 1

1-

38, 2574
32, 332i§
22, 2074
50, 578J
22, 486
100,011
102, 6OI3
33, 212J
39, 2661
44, 7841
41, 04844
44, 077j4
65, 7174
63, 019|
68, 32245
55, 6034

37.795f§
73, 966J5

73, 42415
93,481|§

TotaL

21, 658
4144

2,210
19, 8435
3, 378J
1, 338f

178
711

1, 9924
4, 118J
3, 441|

633J
562J
280
144

2444
2694
4184
6254

3, 549i
334
384
1154
376g

4, 261/ij
4, 8184

12.

17:

5,

3,

1

16
30.

37
46

100.

115;

111.

I60!

145:

191
254.

158
190.

237.

225,

308.

383
222.

222,

252
194,

174,

138,

110,

74
50

55,

75,

64

86,

202,

179,

251

300
208,

242
329
198,

133
135
211
214
168
131
99
235
194
260.

306,

274.

256.

231

210.

180,

234,

318
259
181

18.5,

258.

130
225.

857i
5734
2264
305

6294
825
5524
401
881
7564
339
0594
969
362
348
111
641

0094

294J
006
6504
384i
7404
3044
3244
977
4634
5484
452
9324
8794
8OO4
4104
1574
7404
2684
4914
537
543
451

3814
3021
5115
917*
130|
950
572
2444
120
3404
3491
956|

312f
705f
602t^b
715£-

685J
2831
8645
942^«3

3571
7964
696X
314^
056^4
210|
5211

416i
956gV
7484
379ii

0625^
942*5

Total value.

$1, 119, 470
1, 589, 936

797, 795
970, 935

1, 105, 842
1, 030, 560
1, 268, 388

803, 653
925, 002
719,204
473, 345
518, .300

493, 979
549, 419
634, 502

1, 883, 669
1, 094, 585

2, 259, 958
1, 858, 500

1, 560, 126

1, 777, 517

2, 24'J, 511

1, 491, 923
1,207,975
1, 313, 535

2, 129, 084

2, 064. 581
2,102,738
1, 729, .546

1, 255, 073

2, 251, 007

1, 116, 851

1, .597, 416
2, 878, 777

5, 935, 525
4, 729, 840
4, 324, 790

2, 961, 933

2, 522, 151

3,248,315
3, 744, 197

2, 233, 055

1, 948, 416

2, 799, 083

2, 6.57, 616
1, 310, 140

1, 650, 306
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MACKEREL INSPECTION IN MASSACHUSETTS.—Continued.

Statement II.

—

Shotoing the total numier of barrels inspected, ^o—Contmned.

Teax.
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47.

—

Statistics of maine.

The mackerel inspection of the State of Maine is exhibited in two
statements, showing the total number of barrels of pickeled mackerel

packed within the State for a series of years.

The first statement shows in detail the number of barrels of each

grade of mackerel inspected iu the several inspection ports of the State

during the years 1804 to 1820, and from 18G4 to 1878, and was compiled

by Mr. Starbuck from the original returns of the inspectors, deposited

in the ofiQce of the secretary of state. Until the year 1820 Maine was
a district of Massachusetts, but since that year has been a separate

State. For the years from 1820 to 1864 the original returns could not

be found, and it is probable that the returns of many years between

18G4 and 1878 exhibit not more than 50 per cent, of the actual number
of barrels of mackerel packed in the State.

The second statement shows the total number of barrels of each grade

of mackerel packed in the State during a series of years, and is com-

piled from the following sources : 1804 to 1820, from the official inspec-

tion returns; 1825, 1834, 1836 to 1838, and 1851, from Sabine's report

on the American fisheries ; 1864 to 1878, from the ofiicial inspection re-

turns; 1879 to 1881, from the annual reports of the Boston fish bu-

reau.

A review of the statement indicates that the mackerel industry of

the State wa« more extensively prosecuted in 1881 than during any pre-

vious year.
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MACKEREL INSPECTION IN MAINE.

Statement II.

—

Showiug the total number of ban-els of each quality of pickled mackerel

inspected in Maine from 1804 to 1820, and from 1864 to 1881.

Year.
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Statement showing the total number of barrels of pickled mackerel inspected in Neio Ilatnp-
shiro from 18:50 to 1852, and from 1861 to 1881.

a

Tear.

1830
1831
1832
1.-33

1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844

Barrels. Tear.

1845
1846
1S47
1848
1849
1850
1851
1852

18G1
1862
1863
1864
1865
1866

Barrels.

1,075
1,369
2,008
2, 400
2, 867
3, 125
3,073
2,140

97
15
65

300
45

200

Tear. Barrels.

1867
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$2,500,000 were taken by American vessels in the Bay of Saint Law-

rence.

Statement VI shows the number of barrels of i)ickled mackerel re-

t;eived. at Boston from United States and foreign ports during each

month of the years 1878 to 1881, also the total receipts during the year

1877. From this statement it appears that the mackerel industry of

Boston is increasing in importance, especially in the receipts of Ameri-

can mackerel.

Statement VII shows the price per barrel of the several grades ot

mackerel during the first week of September in each year from 1830 to

1881. These values may perhaps be generally taken as the average

value for the year, though in some years, as in 1881, the price rapidly

increased later in the year, when a large part of the product was placed

upon the market.

Statement VIII shows the number of barrels of pickled mackerel im-

ported from the British North American provinces during the years

1821 to 1841, and from 1850 to 1881, also the value of each year's impor-

tation from 1850 to 1881.

Besides the quantity of mackerel imiDorted in 1872 from these prov-

inces there were 1,504 barrels, valued at $11,214, received from England,

Scotland, British West Indies, France, and Portuguese possessions,

making the total importation 79,235 barrels, valued at $449,625. In

the year 1873, 1,191 barrels mackerel, valued at $4,679, were received

from the Danish West Indies and England, making the total importa-

tion for that year 90,889 barrels, valued at $610,457. The entire impor-

tation of pickled mackerel for the years subsequent to 1873 has been

from the British North American provinces.

The quantities of dutiable mackerel imported since June 30, 1873, and
included in the tabulated statement, are as follows : 1874, 190 barrels,

$1,550; 1875,59 barrels, $553; 1876,7 barrels, $48; 1877,14 barrels,

8148; 1878, 6 barrels, $67; 1879, 2 barrels, $14; 1880, none specified;

1 881, 9 barrels, $97 ; total, 287 barrels, $2,477. The quantities of pickled

mackerel imported from the provinces free of duty under the treaty of

Washington since June 30, 1873, are as follows: 1874, 89,503 barrels,

8800,920; 1875, 77,479 barrels, $584,283 ; 1876, 76,531 barrels, $695,412;

1877, 43,066 barrels, $372,260; 1878, 102,148 barrels, $907,246; 1879,

101,420 barrels, $649,721; 1880, 112,468 barrels, $493,059; 1881, 120,288

barrels, $614,729; total, 722,903 barrels, $5,117,630.

Statement IX shows the quantity and value of pickled mackerel im-

ported into the United States from the British provinces during the

years 1856 to 1872, being the time of the operation of the reciprocity

treaty, and from the close of that treaty to the beginning of the treaty

of Washington. The statement also shows what would have been the

duty on these imports during the period of reciprocity. These statistita

are compiled from sheets published by W. R. Clark, and believed to

be copied from United States custom-house returns.
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Statement X sliows the quantity and value of foreign pickled mack-

erel entered for consumption in the United States during the years ended
June 30, 1872 to 1881. Comparing this Statement with statement VIII,

it appears that the total imports from the Dominion of Canada, from

1872 to 1881, amount to 890,619 barrels, valued at $6,164,295, and the

total consumption of Canadian mackerel during the same period amounts
to 836,218 barrels, valued at $5,900,649. This shows that nearly the

entire importation of foreign mackerel is consumed in this country; and
such would naturally be the case since the imports are the best qualities

of Canadian mackerel that are too fat for export to the West Indies or

other foreign countries.

Statements XI to XY, inclusive, show the production of mackerel by
the fisheries of the Dominion of Canada, and the exports of mackerel

from that country during a series of years. They are compiled from the

annual reports of the department of marine and fisheries of the Domin-
ion of Canada, the documents and proceedings of the Halifax Commis-
sion, and a report by United States Consul-General Jackson, of Halifax,

on the fisheries of Canada, and their value to the United States, printed

in commercial re^Dorts of the Department of State for January, 1881.

The first three of these statements show the total value of pickled and
fresh mackerel, the value of mackerel ex[)orted to all countries, and the

value of mackerel exported to the United States during the period from
1873 to 1879. From these statements we see that the production is valued

at $10,654,528, and the exports amount to$5,481,493, ofwhich the United

States receives nearly three-fourths, or $4,090,139 worth. Of the entire

production only $115,918 worth of fresh or canned mackerel is included,

of which $26,018 worth was exported to the United States, as follows:

1873, none speciGed ; 1874, from Nova Scotia, 26,390 i^ounds fresh, $2,689;

1875, from Nova Scotia, 1,008 pounds fresh, $126; 1876, from Nova
Scotia, 22,760 pounds fresh, $4,632 ; 1877, from Nova Scotia, 8,976 pounds
preserved, $1,051; from New Brunswick, 703 pounds fresh, $62; 1878,

from Nova Scotia, 54,200 pounds fresh, $1,266, 4,365 pounds preserved,

$4,287; from New Brunswick, 87,883 pounds fresh, $5,099, 9,448 pounds
preserved, $693 ; from Quebec, 10,738 pounds fresh, $654; 1879, from
Nova Scotia, 39,700 pounds fresh, $2,632, 266 pounds preserved, $818;

from New Brunswick, 52,786 pounds fresh, $2,009; total value, $26,018.

The total yield of fish and fish products, by the fisheries of Canada,
from 1873 to 1879, as given in ofScial documents, was valued at

$82,094,962, of this amount $40,802,322 worth was exported to all coun-

tries, including $11,695,530 worth exported to the United States.

Statement XIV shows the quantity and value of mackerel produced
by the Canadian fisheries from 1869 to 1880, including those of Prince

Edward Island since its entry into the Dominion in 1873.

Statement XV shows the quantity and value of j)ickled mackerel

'sxported from the Dominion of Canada to the United States from 1873

to 1879, also from Prince Edward Island from 1857 to 1873, and from
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Newfoundland from 1853 to 1876. From this statement it appears that

tlie total exports of pickled mackerel to the United States amounts to

528,272 barrels, valued at $4,068,925. Comparing this quantity and

value with the imports into the United States during the same period

as given in Statement VIII, by the United States Bureau of Statistics,

we find the imports amount to 580,123 barrel{5, valued at $4,618,000.

Part of the discrepancy between those two statements may be ac-

counted for from the fact that the United States returns are for the fis-

cal years ended June 30, while the Canadian returns may be for the

calendar years.

NEW ENGLAND MACKEREL FLEET, 1879.

Statement L—Showing the rnimber of vessels and their catch of salt mackerel in the Bay
of Saint Lawrence and American shore mackerel fisheries for the season of 1879, as re-

ported to the Boston Fish Bureau.

[Compiled from annnal report for 1879. ]

Vessels.

Bay. Shore. Total.

Barrels of mackerel.

Bay. Shore. Total.

MASSACHUSETTS.

Newburyport.
Kockpor't *

Gloucester
Bo.ston t

Cohasaet
Wellfleet
Provincetowu
Chatham
Harwich
Deimi.s
Hyaunis

Total

NEW HAMP.SInUE.

Portsmouth

.

Deer Isle *

Camden
North Haven

:

Booth Bay
Portland

Total
Total for New England .

37 193

81
283

721 870

111
39
6

22
5
7

11
11
2

7,125
1,310

47, 085
48,1^3
4,900

17, 200
4,354
5,688

10, 938
7,290

301

230

325

146, 729

6,225

1,400

1,020
1,278
3,951

50, 600

1,400
10, 796

56,849
209, 803

1,591

54, 210
49,413
4,900

17, 200
4,354
5,688

10, 938
7,530

301

156, 125

6,225

1,020
1,278
3,951

52, 000

58, 249
220, 599

* Vessels packed out away from home.
t Numerous vessels packed out in addition to home fleet.

J Vessels mostly packed out away from home.
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MACKEREL FISHERY OF THE UNITED STATES.

299

Statement IV.

—

Shotving the number of barrels and value of pickled mackerel produced by

fisheries of the United States for the years 18:U, 1834 to 1838, 1851, 1864 to 1881."

Tears.

1831
1834
1836
1837
1838
1851
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881

Maseacliu-
setts.

Barrels.
283, 548i
252, 879J
174, 410
138,1574
110, 740i
329, 244J
274, 357i
256, 790J
231, G9ij^\

210, 314i'b
180, 05G|J
234, 210|
318, 521g
259, 41 6J
181, 9565^5

185, 7484
258, 379if
130, 062|^
225, 942|;5

105, 097 ,'5

144, 205
156, 125
255, 986
269, 495

Maine.

Barrels.
44, 951J
40, 661
25, 228
22, 463
24, 312
31,472
49, 797i
54, 2153
44, 627i
33, 675|
28, 774A

37, 166i
52, 304xV
48, 6035%
22, 173

22, i9m
43, 741

J

9, 502i
22, 429J
22, 157i
48, 263
58, 249
86, 338

116, 762

New Hamp-
shire.

Barrels.
21,450
18, 200
9,450
5, 225
3, 420
3,073

300
45
200
572

Total quantity and
value.

157
3,700
2,071
1,878
2,398
5,519
3,415
5,351

643
4,000
6,225
7,350
5,400

Barrels.
449, 950

311,740i
209, 088
165, 8444
138, 472J
363, 780^
324, 454

J

311, 056|
276, 523||
244, 581t\
208, 830|J
27l, 534J
374, 525 1'g

310, 091i
206, 007s'„
210, 350^
307, 640U
142, 980|J
253, 72215
127, 898^%
196, 468
220, 599
349, 674
391, 657

Value.
$1, 862, 793
1,437,123
1, 520, 0U9

965, 214
1, 156, 243
2, 484, 679
7, 001. 098
5, 729, 851

5, 161, 261
3, 174, 130

2, 924, 987

3, 762, 985

4, 400, 563
2, 608, 851
2, 205, 761
3, 167, 948
3,163,701
1, 439, 315
1, 853, 103

1, 384, 223

1, 408, 675

1, 268, 4'?4

2, 398, 004
2, 447, 556

* The figures for the years 1834 to 1838 and 1851 are from S.ibine's Report on the American Fisheries

;

for the years 1864 to 1877 from the State inspection returns j for the years 1878 to 1881 from the annual
reports of the Boston Fish Bureau.

MACKEREL FISHERY OF THE UNITED STATES
OF CANADA.

AND OF THE DOMINION

Statement V.

—

Showing the number of barrels and value of piclcled mackerel produced by
the fisheries of the United States from 1873 to 1881, and by the fisheries of the Dominion
of Canada from 1873 to 1880.

Year.
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MACKEREL INDUSTRY OF BOSTON, MASS.

Statement VI.

—

Slwioiny the number of barrels of pivkled mackerel received in Boston

from home and foreign i)orts, from 1877 to 1881, as reported to the Boston Fish Bureau.

[Compiled from annual reports of Boston Fish Bureau.]
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UNITED STATES IMPORTS OF PICKLED MACKEREL.

Statkmknt VIII.—Showing the number of barrels of pickled mackerel imported into the
United Statesfrom the British North American Provinces from 1821 to 1841, and /j-oni 1850
to 1881, and also the value of samefrom 1850 to 1881.*

Year.
|
Banels.
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CONSUMPTION OF FOREIGN MACKEREL IN THE UNITED STATES.

Statement X.

—

Shoioing the numher of barrels and value of foreign mackerel entered for
consumption in the United States, 1872 to 1881.

[Compiled from reports of United States Bureau of Statistics.]

Year ended June 30

—

Free of duty. Dutiable. Total.

Barrels.
1872.
1873
1874.
1875.
1876.
1877.
1878.
1879.
1880.
1881.

89, 376i
78, 091J
76, 582iV,
44, 169i

101, 995
101,450
112, 385J
120, 352i

Total
Duty paid.

724, 403i|f5

Value.

$793, 764
586, 825
695, 847
,373, 792^5,^
907, 013
650, 048t'5^
492, 807t'i?a

615,063x'A

Barrels.
39, 572

70, 6r)l5'|j

1, 496i
41
16

2m
12

8i

5,115, leOxfo lll,814/c?3 785,489/(^5

$223,62»/o%

Yalxie.

$247,796/3=(,

523,357;^'^;

13, 325
524
70
105
67

127
QQ BO

Barrels.
39, 572
70, 651^5
90, 873J
78, 132J
76, 598#<5
44, 178

102, 001
101, 452^5^
112, 397i
120, 361

836, 218t85

Value.
$247, 79Sj\%
523, 357^5^
807, 089
587, 349
695, 917
373, 897^5^
907, 080
650, 067^»,gj

492, 934,%\
615, leifj-i

5, 000, 649j^%

Note.—All the consumption of foreign mackerel as given in the above table for the year 1877, and
subsequent to that time, and nearly all, if not the entire consumption for the year prior to 1877, is the
product of the British North American provinces.

MACKEREL FISHERY OF THE DOMINION OF CANADA.

Statement XI.

—

Showing the total value of the production of the mackerel fishery of the

Dominion of Canada, 1873 to 1879.

Year.
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MACKEREL EXPORTS OF THE DOMINION OF CANADA,

Statement XIII.

—

Showing the total value of mackerel exported from the Dominion of
Canada to the United States, 1873 to 1879.

Tear.
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MACKEREL EXPORTS OF BRITISH PROVINCES.

307

Statement XV.—Showing the quantity and value ofpickled mackerel exportedtothe United

States from the Dominion of Canada, 1873 to 1879, also from Prince Edward Island, 1857

to 1873, and from Newfoundland, 1853 to 187G.

Tear.
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on every side of our ship " off Cape Aiiu, June 26. [Young's Chronicles,

232.] Eichard Mather, in his " Journal," 1G35, speaks of the seamen
taking abundance of mackerel off Menhiggin (p. 470).

1671.

—

Early fishing on cape cod.

In 1671 the code of laws for the government of the colony was revised

and ordered to be printed under the title of "The Book of the General

Laws of the Inhabitants of the Jurisdiction of New Plymouth." Under
these laws, or " General Fundamentals," as they were called, provisions

were made, as, has been suggested, "for the better improving of fishing

for mackerel, &c., at the Cape." Penalties were imposed for taking

them at other than specified times, licenses were to be granted, «&c., &c.

It was now "ordered that the charges of the free schools, £33 per an-

num, shall be defrayed by the treasurer out of the profits arising from

the fishing at the Cape until such time as the minds of the freemen be

known concerning it."

At this time, also, "certain persons belonging in Hull petitioned the

government for permission to fish at Capo Cod for mackerel, they hav-

ing discovered a new method of fishing with nets by moonlight."

—

(Freeman's Hist, of Cape Cod, Boston, 1862, vol. i, p. 266.)

1677.

—

EeNTAJj OF THE cape COD FISHERY.

In July, 1677, the records of the Plymouth colony show that the Cape
Cod fishery was let for 7 years, at thirty pounds per annum, to seine

mackerel and bass, to certain individuals who are named. They were

restricted to take in the Plymouth colonists with them, and if none

otter, to admit strangers.

The profits of the hire which accrued to the colony were sometimes

distributed to the schools.—(Massachusetts Historical Collections, iii,

p. 220.)
*. 51.

—

Nineteenth century.

1802.—Mackerel fishing in cape cod bay.

The following paragraph is taken from the Gloucester Historical Col.

lections, vol. viii, 1802, p. 199:
" Provincetown, 1802.

"The first mackerel which are taken to Boston market in the spring

are taken in the harbor and jdeld a handsome profit, though the Boston

marketmen purchase them at about ^ of what they are sold for. 300

barrels are every year pickled and sent to Boston. The mackerel, bass,

and herring are caught with seines, of which there are about 50 in the

town, and which cost $100 each. Another seine, worth six dollars, is

made use of for catching mackerel in the spring, and herring for bait."

1804-1832.—Price of mackerel in boston market.

The average price of fresh mackerel in Boston market from 1804 to

1822 was six to eight cents apiece, sometimes ten j they were always

sold by counts.—(Caj^tain Merchant.)
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1804.

—

Shore mackerel fleet of cape ann.

" From 1804 to 1822," remarks Capt. E. W. JMerchaiit, of Glouces-

ter, "Cape 2Vnn bad a considerable fleet of vessels engaged in tbe sbore

mackerel fisbery for tbe sole purpose of supplying tbe Boston market;

seven or eigbt from Gloucester Harbor, seven or eigbt from tbe nortb

side of tbe Cape." Tbey preserved tbeir fisb in a peculiar way, wbicb

will be described under tbe proper beading.

It is stated tbat tbe first sbore mackerel fisbing was prosecuted by

tbe small boats, about tbe year 1800. Tbe mackerel were caugbt mostly

on tbe Inner Bank, and carried fresb to Boston market tbrougb tbe

summer. Only tbe largest were saved, and tbese were sold for 5 or 6

cents apiece, and sometimes as bigb as 10 cents. Eacb boat was bal-

lasted witb pebbles; on tbis were placed bogsbead tubs, eacb baving a

bole witb a plug in it. Tbese tubs were filled witb salt water, and as

soon as tbe mackerel were dressed tbey were put into tbe tubs, and tbe

water cbanged every bour by drawing tbe plugs and allowing it to run

off, until sufficient were caugbt to start for market, tbe cbangmg of tbe

water continuing until tbe boat arrived above tbe Castle, wbere it is

said tbe water loses its coolness. Tbe great object after catcbing tbe

mackerel was to get tbem to market before dayligbt, in order to bave

the cool of tbe morning to sell tbem in. If a boat witb three men and

two boys stocked fifty dollars a week, it was considered satisfactory.

1804.

—

The introduction of hand-lining- for mackerel from
THE decks of vessels.

According to Capt. E. W. Merchant, the first man to introduce this

mode of fisbing was John Story, of Rockport, about tbe year 1804.

1818-1821.—Tbe first voyages made for tbe purpose of salting mack-

erel was in tbe summer of 1818, by Qapt. Simeon Burnham, in tbe

schooner " President," on a trip to Casbe's; consequently to Captain

Burnham belongs the honor of being tbe pioneer in this branch of tbe

fisheries. It was considered quite an important event at the time, so

much so tbat Capt. Benjamin Tarr was hired to go as navigator. Sev-

enty barrels were caugbt on tbis trip, and they were packed in Boston.

Two years after, tbis branch began to increase, and in 1821 several other

jiggers * were added to the fleet. They carried six bands, and were ab-

sent about a week. The jiggers were stowed with butts and wash-

barrels, and no mackerel were beaded up on board until about 1820.

In 1821, Samuel Wonson, Elisba M. Oakes, Eobert Marston, Simeon

Burnham, Samuel Brown, Nathaniel Blatchford, John Wonson, George

•The name "jigger" was first applied to the vessels engaged in jigging mcakerel.

As these vessels were all, or nearly all, pinkeys previous to 1830, the name in later

years came to have a more special reference to the style of craftthan to the particular

branch of fishery in which she was engaged. Thus the term "jigger" came to be

eynonymous with "pinkey," and was often used in that sense by the fishermen.



310 EEPOET OF COMMISSIONER OF FISH AND FISHERIES. [220]

Wonson, James Merchant, Epes Merchant, were the skipi^ers of the

jiggers which comprised the chief part of the mackerel fleet. These

jiggers ranged in tonnage from twenty-seven to forty-five tons. Prior

to 1818 there were but few mackerel packed in Gloucester, that part of

the business being mostly done in Boston. Moses Gilbert was the only

inspector in town until 1828, and his accommodations were quite limited.

At this date several other inspectors were appointed, and the mackerel

fishery began to assume quite a business importance.—(Fisherman's

Memorial and Eecord Book.)

1815.

—

The hingham mackerel fishery.

In 1815 there were packed in Hingham 5,615 barrels mackerel, and
in 1828, 32,313 barrels. There were 54 vessels employed, some for the

season and some for a shorter time. There were 15 employed for the

whole season, averaging 1,027 barrels each. The average number of

hands were 8 to each vessel, making 432 in the whole. The quantity of

salt used in striking and packiug, allowing 18 hogsheads to 100 barrels,

would be about G,000 hogsheads.

There is a company formed in this town who carry on this fishing to

some extent, besides several vessels fitted out by individuals. We un-

derstand there is a mackerel company in Wellfleet, in this county,

extensively engaged in this fishery. We would like to hear with what
success.—(Barnstable Journal, July 16, 1829.)

1815.

—

Invention of the mackerel jig.

The mackerel jig is said to have been invented about Hie year 1815

by Abraham Lurvey, of Pigeon Cove, Cape Ann ; according to other

authority, by one Thurlow, of Newburyport.

1817.

—

Beginning of the southern mackerel fishery.

Capt. John Parsons, of Eockport, Mass., went South after mackerel

in the schooner Defiance ; went as far south as Cape May, and took 60

barrels of fish, all of which were caught by drailing.

1821.

—

The large vessels of the Gloucester fleet.

About 1821 the fleet began to enlarge. The "Yolante," of 37 tons, a

pinkie built by Mr. Epes W. Merchant, was considered a very large

vessel ; then came the Independence, and afterwards the Columbus, a

square-sterned vessel of 43 or 44 tons, built by George Friend, which

was considered a very large vessel. These vessels went after mackerel

to salt. Previous to that the entire Gloucester fleet had 'tended the

fresh-fish market. Plymouth, Scituate, and Cohasset began salting

mackerel in advance of Gloucester.—(Statement of Capt. E. W. Mer-

chant.)
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1818-1836.

—

Mackerel fishery of hingham.

Mackerel Fishery.—We believe the extent to which this fishery is car-

ried on from the towns of Massachusetts is not generally known. For
ourselves we were not aware of it and of the importance of encouraging

this branch of industry, which not only furnishes the means of employ-

ment to a large number of persons, but is of great consequence to the

commercial interests of the country in affording a good nursery for sea-

men. We have seen a pamphlet recently printed containing "A state-

ment of the quantity of mackerel packed from Hingham vessels from
1818 to 1828 inclusive." It appears from this statement that there has

been in that town a gradual increase during the above period of ten per

cent, a year. In 1815 the number of barrels packed in that town was

3,615; in 1828, 33,313. During the last year 54 different vessels were
employed from that place in the business, some for the season and some
for a shorter period. There were 15 employed the whole season, aver-

aging 1,027 barrels each, the highest vessel having packed 1,728J. The
average number of persons was 8 to each vessel, making 432 in the

whole, to which if the number employed in coopering, packing, &c., be

added, would exceed 500. The quantity of salt used in salting and

packing, allowing 18 hogsheads to 100 barrels, would be nearly 6,000

hogsheads.

The number of barrels packed in that town during the above period

of years, 225,331^. The salt consumed for the same, 45,559 hogsheads.

We have been informed that this fishing is carried on at Scituate, in

this county, about as largely as in Hingham, and several vessels from

other towns in this vicinity on the bay.

A bill is now before the legislature of this State which jirovides for

the repeal of the law requiring a reinspection of mackerel packed in

other States when brought into this market.—(Gloucester Telegraph,

July 18, 1829.)

1821.—Mackerel-fishing with the hook commenced in the province of

Nova Scotia, and was prosecuted with great success in some of the har-

bors of the Bay of Fundy.—(Journal and Proceedings of the House of

Assembly of the Province of Nova Scotia, 1857, Appendix 75.)

1822.

—

First mackerel voyages from cape ann to George's
BA]VKS.

In the year 1822, Capt. William Marshall caught a few mackerel on

George's, which were the first, so far as we can ascertain, ever caught

there by a Cape Ann skipper. Mackerel have been caught there every

year since, more or less, and rank in quality among the best.—(Fisher-

man's Memorial and Eecord Book.)

1823.

—

Introduction of the mackerel gaff.

The mackerel gaff" was introduced about 1823.—(Fisherman's Me-
morial and Eocord Book.)
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1823.

—

Introduction of bait-mil,ls.

Bait-mills were first generally used by the Massachusetts mackerel

fishermen about 1823. Previous to that time toll-bait had been cut

with hatchets.

1825.

—

MACKERELING in the gulf of MAINE.

In 1825, Captain Merchant went mackereling in the "Hornet," a

schooner of 53 tons. The season began May 15, the vessel having been

previously engaged in cod-fishing. During the season the crew of 7

men and a boy landed and packed 1,304 barrels. They caught 700

barrels in Massachusetts Bay in seven weeks' time, and packed them in

Boston. The season continued until the 24th of November, and by that

time the crew were entirely worn out by their continued labor. A con-

siderable number of vessels in this same year packed from 1,000 to

1,300 barrels each. The proceeds of the season's work exceeded $2,700,

the crew making about $350 or $400 each. The vessel cost about $1,300,

when fitted for the work at the beginning of the season.

According to Captain Merchant the crews of mackerel vessels of

Gloucester have made from $100 to $400 to the man during his expe-

rience of sixty years. In war times their average returns were about

$400 each.—(Reminiscences of Captain Merchant.)

1825 and 1831.

—

Mackerel fishing from cape ann.

The seasons of 1825 and 1831 were the greatest known for mackerel

up to this date. Vessels not over 50 tons landed upwards of 1,300 bar-

rels, averaging through the fleet about 800. Mackerel continued in

Boston Bay, near the land, in the year 1825, until the 4th day of Decem-
ber, the crew of schooner "Frances Elizabeth" having caught 12 wash-

barrels on that day. The catch was not so large as in '31, to each ves-

sel, but the aggregate was much larger, and the mackerel of a better

quality. These fish were so plenty that the fishermen devoted the day

to catching and the greater portion of the night to lauding and dress-

ing, and were comi)letely worn out with their arduous labors. One
morning during the first week in December, while the fleet were some

ten miles oft" Eastern Point, the mackerel failed to come to the surface,

after the usual throwing of bait. This was a pretty sure sign that they

had gone, and the fishermen, whose sore hands and tired bodies bore

evidence of the work they had accomplishedin mackerel catching, were

heartily glad that at last the fish had taken themselves off, and many of

the fleet hoisted their flags as a token of their rejoicing over the event

of the mackerel's departure. The price of mackerel this year was $5.50

for I's; $3.50 for 2's; $3.50 for 3's, and out of this, $1.25 was paid for

packing.—(Fisherman's Memorial and Eecord Book.)
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1815 TO 1820.—A MACKERELING TRIP IN THE EARLY DAYS OP THAT
FISHERY.

"I was ten years old when I made my first fishiug trip. We went to

Cashe's in a deck-boat of 20 tons. Capt. Daniel Robinson was skipper

and I was cook. There were six of us, all told. We went at the halves,

and all shared alike, the privilege of cooking and the glory of being

skipi)er being considered in those days ample compensation for any ex-

tra labor or responsibility. We took about 40 barrels of mackerel, sav-

ing only the large bloaters, which we slat into the barrels j the small

fish we slat into the lee scuppers and stamjied them up with our boots for

bait with which to toll the fish. Afterwards we chopi^ed bait with a

hatchet, until Gunnison, of Newburyport, invented the bait-mill, a god-

send to the fishermen, who could now smoke and spin yarns while on

watch, instead of chopping bait. A story is told on the best of author-

ity, of one skipper, Andrew Buruham, who had been a great 'killer' in

his time, that after the bait-mill came into use he was unable to sleep

without the sound of the hatchet chopping bait, to which he had been

so long accustomed. It is said that they tried pounding on the anchor

stock, and tramping with their big boots on deck above his head, but

all to no avail. There was an element lacking in the noise they made,

and he wooed the somnolent god to no effect, and was obliged to retire

to private life on a farm, in the 'second parish', I believe.

"We cooked in the old-fashioned way, in a brick fireplace with a brick

chimney, and a wooden smoke-stack or funnel, which was intended to

carry off the smoke, but did not always do so. The crane, pot-hook,

Dutch oven, and trencher were all there, and all brought into use, as I

well remember. We baked short-cakes on the trencher, bread in the

Dutch oven, and hung our kettle on the crane, with the pot-hook, to

make cofiee or tea.

"We had fine weather, and everything passed off finely except the

smoke, which refused to pass off at all, and under a less resolute com-

mander than Skipper Eobinson would doubtless have assumed command
altogether. No casualties occurred except the burning of a few short-

cakes, while 'Bijah (it being his first voyage) paid tribute to father Nep-

tune, and was himself again. We were gone three days. Arriving on

the fishing grounds we made but one 'berth,' catching and dressing un-

til everything was full, when we hoisted the foresail, for jib we had

none, and bore away for 'Squam, arrived in the channel, dropped anchor,

furled the sails, and went home to see the folks."—(The Old-time Fishery

at 'Squam, by Gideon L. Davis, in the Fisherman's Own Book, pp. 41, 42.)

1819 TO 1859.

—

Reminiscences of "uncle" george davis con-

cerning THE EARLY MACKEREL FISHERIES OF ANNISQUAM.

—

FIRST BAIT-MILL ON CAPE ANN.—SOUTHERN MACKEREL FISHERY,

ETC.

" Uncle" George Davis, of Annisquam, Gloucester, says that in 1821

he helped make the first bait-mill that was ever made in Gloucester.
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They had been made in i^Tewburyport in 1820. At that date, or about

1824, there were sis vessels of from 40 to 50 tons went as far south as

'New York for mackerel.

" I commenced mackerel fishing in 1819 ; built a pinky and went south

;

chopped our bait ; worked sometimes all night ; called 125 to 150 barrels

a good trip for three or four weeks ; sold no mackerel fresh in those

days; all salted. The first trip was usually sold in Kew York; the

next one brought home to Gloucester. In 1859 'Squam had twenty-five

to thirty sail of mackerel catchers. Shore fishing was then first rate."

—

(Notes of A. Howard Clark.)

1828.

—

Close of the mackerel seaso^vt.—poor success of the
FISHERY.

The mackerel fishery is about terminated for the season, and we are

sorry to say that anticipation in this article has not been realized. We
believe other towns make a like complaint in regard to the failure of

the fall fares. This will necessarily enhance the prices, and in part bal-

ance the failure in the number caught. The loss, however, falls upon

those who are immediately engaged in taking them, and consequently

deprives them of that on which they depend for a livelihood, as they

seldom hold on in order to speculate.—(Gloucester Telegraph, Novem-

ber 22, 1828.)
1828.

—

The mackerel fleet.

The Gloucester Telegraph, June 21, 1828, states that from three hun-

dred to four hundred mackerel vessels were often seen at anchor in

Gloucester Harbor at one time.

1830.—first voyage from cape ann to the gulf of saint

Lawrence.

The first trip to the Bay of Saint Lawrence for mackerel, from this

port, was made in 1830, by Capt, Charles P. Wood, in the "Mariner."

She was absent but four weeks, and came in full of large fat mackerel.

This created quite an excitement among the fishermen, and the next

season the Bay fishing commenced in good earnest. The vessels at first

made but one trip, and finished up their season's work on this shore.

Two hundred and fifty barrels was considered a good trip for a vessel

of forty or fifty tons. As soon as the business was found to be profit-

able, vessels of a larger class were added to the fleet, and it has gradu-

ally increased from year to year until the present time.—(Fisherman's

Memorial and Eecord Book.)

1830.—Comparative scarcity of small mackerel in Massachu-

setts BAY previous TO 1830.

Captain Merchant, of Gloucester, states that small mackerel were

very scarce in Massachusetts Bay until 1830., He also says that small



[225] HISTORY OF THE MACKEREL FISHERY. 315

mackerel always lead the large ones iu tlieir approach to the coast.

When he was in the habit of fishing on George's he went there about
the first of June, and alwa,\ s caught " finger mackerel" before the large

ones.—(Notes on the Mackerel Fisheries, by G. Brown Goode.)

1832.

—

Markets for mackerel.

In 1832 the demand for mackerel was much greater than the supply,

according to Captain Merchant. Philadelphia bought two-thirds of the

entire catch of Gloucester, which amounted to 320,000 barrels.

1826.—The following account of a mackerel voyage on the coast of

Kew England in 1826 is from the pen of N. E. Atwood:
"The first year that I fished for mackerel on this coast was in 1826,

and having changed from the laborious and exposed business of cod-

fishing on the Labrador coast, I took a good deal of notice of what
passed, and, consequently, I still remember a good deal about the voy-

age. We sailed from Provincetown on the 28th of June, and went
down to a point some twenty leagues northeast of Cape Cod.

"On the day following we saw one school of mackerel, and, getting

into it, we threw out bait, and caught, well, some 3 or 4 barrels. That
was the first school which we met with ; and this happened on the 29th

of June. It was the last school we saw until the 13th of September,

my birthday; this was a very large school. In five weeks we caught

238 barrels of mackerel, and, although it was early in the season, still

they packed very well. After they were packed we went out again and
secured 250 barrels where we saw the school of mackerel on the 13th of

September."

1827.

—

Price of mackerel.

In 1827-'28, according to Capt. William H. Oakes, the price of No. 1

mackerel ranged from $4.50 to $5.50 per barrel, while No. 2's sold for

$2.50.

1828.

—

Mackerel, sales, prices, etc.

A large quantity of mackerel are afloat amounting, perhaps, to 1,500

barrils. The sales have been extensive, though at rather lower pi ices.

The current rates have been 4f to f for I's and 2's, and in some cases $5.

—

(Gloucester Telegraph, April 19, 1828.)

1828.

—

Scarcity of mackerel.

Our fishing vessels the past week have returned with very few mack,

erel. Some have brought in only 25 or 30 barrels after being absent a

week or ten days. What have been caught were packed out as No. 3's,

and very likely the fish have struck off iu order to fat for No. I's and 2's-

We advise dealers to hold on to what they have, as there is likely to be

a scarcity this season.—(Gloucester Telegraph, July 12, 1828.)
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1832.

—

Failure of mackerel on the western coast of nova
SCOTIA.

—

importance OP THE AMERICAN MACKEREL FISHERY.

So far this fall the mackerel fishery on our western shore has been an

entire failure. Some idea may be formed of the extent to which this

fishery is carried on from the Uuited States by the circumstance of 360

vessels having left the port of Gloucester for that purpose on the night

of the 28th ultimo.—Halifax, November 20.—(Gloucester Telegraph, De-

cember!, 1832.)

1833.

—

Disinclination of mackerel to take the hook.

These fish [mackerel] are taken in much less quantities this season thus

far than usual. The complaint of the fishermen is not so much that

they can't find mackerel, but that they " won't bite " when they find

them. This again makes the salt manufacturer comi)lain that his com-

modity is less wanted, and consequently the price is reduced ; and when
our fishermen and salt makers are disappointed and have hard luck

makes sorry times on Cape Cod. Some of our shoresmen, however, the

onion growers, have good crops and they obtain a fair price for them at

market. And the sea-serpent, or something else, has driven on shore

upon the cai)e, at several places, a considerable number of black fish,

the blubber of which makes very good oil, and some of these fish have

a considerable quantity of it.—(Barnstable Patriot, August 28, 1833.)

1833.

—

Great abundance of mackerel in Massachusetts bay.

Mr. S. B. Brown, writing of the early fisheries of Gloucester, says:

"The next year [1833] 1 went to Gloucester, hunted up my old skipper,

who was still master of the same boat, and went with him that season.

" I recollect well the great school of mackerel that struck Middle

Bank that year. September 22, at 10 o'clock at night, there were some
two hundred sail at anchor, 25 miles southeast of Eastern Point light,

in a dead calm, when our skipper sang out, 'Here they are, boys,' at

the same moment every vessel in the fleet commenced the catch. We
fished for three days, and filled everything, even our boat, and struck

on deck until we were in fish knee deej). Then, a breeze up, we ran in

and packed out 280 barrels, and returned to the bank just as the wind
left us. We fished three days more when they struck ofE" as suddenly

as they had come."—(Fisherman's Own Book, page 197.)

1834.

—

Mackerel fleet in the oulf of saint Lawrence.

According to Captain Atwood the fleet of American mackerel catch-

ers in the Gulf of Saint Lawrence, in 1834, consisted of six vessels, three

of which belonged at Provincetown. They secured full fares, and re-

turned in a very short time.
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1834.—Scarcity of mackerel on the new England coa^t.

The Gloucester Telegraph of September 3, 1834, copies the following

extract from the Hingham Gazette:

"A Halifax paper states that herring and mackerel are very plenty

this season. Our fishermen have never found mackerel more scarce than

during this season. We hope the fall fishing will be more productive."

1835.

—

Inspection of no. 4 mackerel begun.

Tinkers.—The legislature has concluded that the little fry caught by

our mackerel fishermen, commonly called "Tinkers," shall be separated

from those of a larger growth and packed by themselves, and branded

No. 4. The distinction between No. 3 and No. 4 will be, we suppose,

only in the size of the fish, without regard to the ftitness. Something

was said about making all those No. 4 which should be less than six

inches long from tip to tail, but it was finally left rather indefinite, so

that each inspector will have to exercise his own discretion and judg-

ment as to what constitutes a "tinker."—(Barnstable Patriot, October

21, 1835.

1835.

—

Capt. N. E. Atwood's experience in tete mackerel fish-

eries OF the gulf of saint LAWRENCE.

"In 1842 I was first master, and in 1835 I first came to the gulf for

mackerel. When we arrived there we could hear of no mackerel any-

where. We went toward the Magdalen Islands, and about 8 miles off

from them to the southwest we got a large number of mackerel the first

day we were there. This induced us to fish in that vicinity, and we

fished between that and the west head of the islands, as we call it, or

Deadman's Island, as it is sometimes called.

"Q. Is that part of the Magdalen Islands?—A. Yes; it is the west

end of them. Wo fished there all that trip, and the result was that we

got about 180 barrels, speaking in round numbers. The crew received

a large share, and did much better than those fished to the westward

that season. * * *

"During my first year in the Gulf of Saint Lawrence, when we

got 180 barrels, we fished at the west end of the Magdalen Islands,

and when we set out to go home, the wind freshened from the south-

ward, and we struck in somewhere near St. Peter's Sandhills, as we

called the place, and while reefing the foresail, we hove the vessel to,

and I threw out a few shovels full of bait. Mackerel came up, and

seemed to be veiy abundant, but we only caught about half a barrel.

Night came on just as soon as the foresail was reefed, and hoisting it

uP, we hauled in the hand-lines instead of anchoring there, and went

about along shore, hove to, and let the vessel drift off. Next day wo

got back to Pleasant Bay, Magdalen Islands. That was all wo got



318 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [228]

there that voyage, and we uever fished anywhere, or caught any mack-

erel on the Prince Edward Island side, or anywhere within the restricted

limits, until 1842. During that year I was passing Port Hood late in

the afternoon—it was just nightfall—when I hove to and tried the

school, and I do not think that I was at the time three miles offshore

I did not fish there over a day, and we obtained a few mackerel, per-

haps six or seven barrels. When I came to talk with the crew, some
said we were G miles offshore, and some 4 miles, and so on ; but I will

tell you what I thought about it : this was, that if a cutter came along

he would take me, so I considered that I did not need to stay there.

Soon after dark I discovered a vessel running down apparently towards

the Strait of Canso, and hauliug up for us. I was afraid she was a cut-

ter, and I was then very sorry that I had obtained any mackerel there.

She happened, however, not to be a cutter, and I got away the next day.

This was all the mackerel I ever caught within the three-mile line."

—

(Testimony of Captain Atw^ood before Halifax Commission.)

1836.

—

Prices of mackerel.

Sales of mackerel at $9 for I^o. 1, $8 for No. 2, $4.25 to $4.50 for No.

3, per barrel, purchaser paying inspection.—(Gloucester Telegraph, June

8, 1836.)
1836.

—

Unusual, scarcity of mackerel.

The Barnstable Patriot says : We learn from Wellfleet that the mack-

erel fishermen which have arrived at that place within two weeks have

got unusually small fares, averaging less than 50 barrels each.—(Glou-

cester Telegraph, July 6, 1836.)

1836.—A PROTEST AGAINST BOBBING OR " GIGGING" MACKEREL.

The Boston Journal protests strongly against the barbarous method
of taking mackerel, called " gigging," and urges that it is not only liable

to censure on the score of humanity, but is also impolitic, and that if

this destructive method of fishing is generally continued a few years

longer, it will break up the fishery. We have for a year or two past en-

tertained a similar opinion, and probably the complaints now so fre-

quently made by the fishermen that, though mackerel are plenty, they

will not bite, is owing to the custom of " gigging." There is hardly

anything which possesses life that has so little instinct as not to become

very shy under such barbarous inflictions. It is obvious that all which

are hooked in this manner are not taken on board ; the gig frequently

tears out, and thousands, millions of these fish are lacerated by these

large hooks, and afterwards die in the water.

—

ISfewhuryport Herald.—
(Gloucester Telegraph, September 3, 1836.)

1836.

—

One of the great mackerel-fishing stations.

The principal business of the place [Sandy Bay, now Eockport, Mass.]

is the bank, bay, shore, and mackerel fisheries, which, with the freight-
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ing, employ probably not less than six or seven hundred hands. More
mackerel is usually taken by them than by any other people on the

coast.

—

Fro7n the Salem Landmark.—(Gloucester Telegraph, September

14, 1836.)
1836.

—

Small catch op mackerel.

From present appearances the number of mackerel taken this year

will fall short some hundred barrels of the last year's catch. There are

mackerel enough, we are told, but they do not bite freely. Some fisher-

men have abandoned the mackerel fishery entirely and taken out cod-

fishing papers.

—

Democrat.—(Gloucester Telegraph, October 1, 1836.)

1836.

—

Active demand for mackerel.

The demand for mackerel has been very active, and in consequence

of a limited supply, prices have advanced. Sales of No. 1, $9.75®$10

;

No. 2, $8.75'2;$9 ; No. 3, $6.—(Gloucester Telegraph, October 12, 1836.)

The supplies [of mackerel] are very light and prices have again ad-

vanced. No. 1 at IIO^IIO.SO, No. 2 at $9, No. 3 at $6.50. One thou-

sand barrels, principally Nos. 1 and 2, were taken out of our market on

Monday.—(Gloucester Telegraph, October 19, 1836.)

1836.

—

Captain Atwood's experience in the mackerel fishery
of the gulf of saint lawrence.

Q. Where did you fish during the remainder of the six years'?—A.

The next year, 1836, was my second j^ear there at the Magdalen Islands,

I having done so well there the years previous. I Avant it to be un-

derstood that I was in a small vessel with a small crew.

Q. Perhaps you will give the tonnage and the number of the crew?

—A. Her tonnage was 59, with the then reckoning, but now it would

be called less than 40. "We went direct that year to the Magdalen
Islands, and we found that there had been some mackerel caught there,

but none within a few days of that period ;
and as we had heard that

mackerel were sometimes taken at Newfoundland, we bore up and went
over there. The next day after our arrival we tried near Cape St.

George, but though we tried all day, we never saw one, and so we re-

turned to the Magdalen Islands, and remained there during the fishing

term until we obtained a full cargo—225 barrels. We afterward pro-

ceeded westward, and found that vessels which had been fishing about

Prince Edward Island, and further up, on Bradley Bank and elsewhere,

had done better than that ; but we were satisfied ; our voyage suited

us, and we had got all we wanted.—(Proceedings Halifax Commission.)

Extent of Massachusetts fisheries for 1837.

In 1837 there were employed in Massachusetts in the cod and mack-

erel fisheries 1,290 vessels, manned by 11,146 men, and the fish taken

were valued at $3,208,559; about one-half of these were in the cod fish-

ery.

—

Gloucester Telegraphy Fehruary 20, 1839.—(From the rejiort of the

Washington Commission on Salt Bounty.)
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1837.

—

Poor doings of the mackerelmen.

The vessels from Cape Sable and the Western Banks have generally

brought in good fares. The mackerel fishermen have not done so well.

—Yarmouth Register.—(Gloucester Telegraph, July 4, 1837.)

1837.

—

Success of the cape cod and cape ann mackerelmen.

The Barnstable Patriot says: " Since ' hard times' have become the

universal topic of conversation throughout the Union, if not the world,

it affords us no little pleasure to find that the fishermen of Gape Cod have

been blessed with large discounts from their favorite banks. We learn

that five mackerelmen who have jjacked their fares in this town, have

already caught 1,600 barrels for the quarter ending in July. During

the same time last season there were less than 700 barrels."

" We have heard of several excellent fares having been brought in by

our mackerel fishermen, within two or three weeks past ; and, although

the fish are reported rather scarce, yet the season promises well so far.''

—(Gloucester Telegraph, August 5, 1837.)

1837.—A BIGr SCHOOL OF MACKEREL IN PORTSMOUTH AND GLOU-
CESTER HARBORS.

Nearly 400 barrels of mackerel were taken in Portsmouth Harbor,

daily, for two or three days last week. It is not usual for them to be

found there. Mackerel have been plenty for several days past just off

Eastern Point, in this harbor, but we do not learn that any considerable

quantity has been taken.—(Gloucester Telegraph, August 26, 1837.)

1837.

—

Boat fishing in maine.

We learn that not less than 90 barrels of mackerel were brought into

our harbor on Thursday, in open boats.

—

Kennebunk Gazette.—(Glouces-

ter Telegraph, September 13, 1837.)

1837 TO 1841.

—

Scarcity of mackerel; introduction of night
fishing.

Captain Merchant, of Gloucester, informs me that there was a great

scarcity of all kinds of mackerel from 1837 to 1841. He had at that time

eight vessels engaged in this business, the smartest of which only packed

70 barrels, in the season of 1837. Mackerel continued scarce until 1841.

At last the skippers became discouraged, and this year they went to

Georges' in search offish. They found there large schools of mackerel,

which would bite only at night. Vessels would catch 30 or 40 barrel*

in a night when it was so dark that they mu^t needs have lanterns to

see their lines. These night schools were a godsend to Gloucester.

Such habits had never been observed before that time nor since.

In 1837, according to Captain Merchant, the vessels did not get enough

mackerel to cover the bottoms of their tubs. In 1841, mackerel struck in

great abundance; there were oceans of "tinkers."—(Notes ontheMack-

erel Fisheries, by G. Brown Goode.

)
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1837.

—

Fall mackerel fishery at portsmolth.

Nearly 400 barrels of mackerel were taken daily (with band lines) for

two or three days last week in Portsmouth Harbor; also plenty off

Eastern Point.—(Gloucester Telegraph, August 26, 1837.)

1837-1838.—Mackerel fishery of hingham.

The Hingham Gazette says, during the past year (1830) 49 vessels

have been engaged in the mackerel fisheries ;
number of barrels taken,

14,436. In 1835, 57 vessels were engaged in the business ; number of

barrels taken, 15,398. During the past year several vessels formerly in

the mackerel fisheries have been fishing for cod.—(Gloucester Telegraph,

January 5, 1837.)

In Hingham during the past year 57 vessels have been engaged in

the mackerel fishery; the catch was 17,134 barrels. In 1836, 49 vessels;

catch, 14,436 barrels. In 1835, 57 vessels ; catch, 15,398 barrels.—(Glou-

cester Telegraph, January 3, 1838.)

1838.

—

Fall mackerel in cape cod bay.

Mackerel were abundant in Cape Cod Bay. On September 8 it is

estimated that 3,000 barrels of mackerel were taken in Barnstable Bay;

one vessel took 70 barrels.—(Gloucester Telegraph, September 12, 1838.)

1838.

—

Catch of mackerel for Massachusetts.

Returns of mackerel packed in this State up to January, 1839, all the packages reckoned in

barrels; also, the number of vessels, tonnage, men and boys employed.

Gloucester

—

Boston
Newburyport .

Hincham
Wellileet
Cohasset
Provincetoim.
Barnstable
Truro
Scituate
Yarmouth
Salem
Plymouth
Dennis
Chatham
Dusbury
Marblehead . .

.

Beverly
Ipswich

1837.

1836

Barrels
No.l.

11, 582
5,301
5,709
3, 040
3,314
2,052
2,203
1,000

677
781
470
748
340
391
223
110
76
35

Barrels
No. 2.

6,854
4,307
3,000
3,218
3,609
1, 729
1,797
1,305
800
502
539
309
305
605
127
159
40
63
13

Barrels
No. 3.

5,796
6,128
4,316
6,188
3,617
6,665
4,748
1,533
1,645
1,091
659
273
472
913
103
80
52
32
9

Vessels. ' Tons.

38, 054 29, 341 44, 320

245
162
99
51
72
47
70
U
19
25
10
11
7
6
7

11,699
9,761
4,876
3,051
2,777
2,637
3,492

739
638

1,632
697
690
240
335
320
284
425
40
46

857 44,381

26,830
54,016

61, 940
60, 569

52,541
58,883

Men and
boys.

1,831
1,315
772
522
449
439
546
129
119
225
106
104
58
62
46
40
55
9
6

6,833

Barrels.

Total for 1838 111,815

Total for 1837 141,311

Total for 1836 173,468

S. Mis. 110- -21

(Barnstable Patriot, January 16, 1839.)
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1838.

—

The spring fishery.

The Philadelphia Daily Advertiser states thatlarge quantities of mack-

erel have been takeu duriug the last month, within 10 or 15 miles of

Cape Henlopen. One boat from Portland took in one day 45 barrels.

—

(Gloucester Telegraph, July 21, 1838.)

1838.

—

Scarcity of mackerel in gulf of saint lawrence.

Arrived, schooner Metamora, from Bay Chaleur, with 13,000 [cod]

fish. Keports fish i>lenty, but mackerel very scarce ; could not obtain

them in sufficient quantities for bait.—(Gloucester Telegraph, July 25,

1838.)

1838.

—

Excellent quality and abundance of mackerel in Mas-

sachusetts BAY. •

Our oldest fishermen have never known the season when /ai mackerel

were so plenty about our shores as they have been for a \^ek or two
past. On Sunday last (in these tini.es people will fish on Sunday) at

least 150 barrels were taken just off the shore opposite Eastern Point,

by wherries and a few larger craft ; and for size and fatness, the samples
which came under our observation were altogether superior to any we
had ever before seen. One of these beauties was exhibited by a gen-

tleman, which weighed ui)wards of three pounds, and the fat upon him
measured an inch in thickness.—(Gloucester Telegraph, September 12,

1838.)

The [mackerel] fishermen have brought in larger fares the last week.

The vessels that have cruised around the shores of the Cape, have taken

from 100 to 150 barrels during the last four weeks. The vessels in the

Bay of Fundy are reported doing well; those off" Mount Desert and the

eastern shore have taken very few fish.—(Yarmouth Eegister.)

1838.

—

Prosperity op the mackerel fishery.

"The Fishing Business.—Joyfully do we announce prosperity in this

line of the business. Our bay seldom exhibits its late appearance, dur-

ing the week past, from our office window. Oftentimes we could numer-

ate 100 sail of fishermen, and on Saturday, Monday, and Tuesday last,

200 to 250 sail were counted, making a splendid sight. Mackerel have
bitten for the past week remarkably well. Considering the industry

and enterprise which lie at the root, no more imposing appearance

can be witnessed than that of 200 or 250 sail of vessels spreading their

bleached canvas to the wind, and gliding gently along on the coast.

On Saturday we understand that the schooner ' Eoxana,' of Wellfleet,

was run afoul of by the ' Columbia,' of Dennis, by which accident she

was dismasted. We no not learn that any other serious injury was sus-

tained."—(Barnstable Patriot, September 12, 1838.)
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OVERFISHING DESTROYING THE MACKEREL FISHERY.

After commenting on the great demand for m^ickerel in the West, it

(the Newburyport Herald) says :
" It appears now ahnost reduced to a

certainty that the time is not distant when, if we are not compelled in a

great measure to abandon the business, it will be prosecuted as an un-

certain one, and by a greatly decreased number of vessels and men.

There is of late not more than one successful season out of four."

—

(Gloucester Telegrapli, August 18, 1838.)

1838.

—

Captain atwood's experience in the mackerel fisher-

ies OF THE GULF OF SAINT LAWRENCE.

My brother and I bought a little vessel and fished around home, and
we finally concluded to go to the Bay of Saint Lawrence. We did so,

and stopped there some six weeks.

Q. When was that ?—A. In 1838. We stopped only six weeks, and
we got only about twenty barrels.

Q. Where ?—A. We were at the Magdalen Islands all the time. We
had poor sails and a poor vessel, and we found it much safer about the

Magdalen Islands. We always considered it safer than in the bight of

Prince Edward Island.

Q. And twenty barrels were all that you got that year ?—A. Yes. We
came home about the 20th of September. We went to the bay in

August, and we remained there, I think, about six weeks.—(Proceed-

ings Halifax Commission.)

1838.

—

Appearance of mackerel in barnstable bay.

Mackerel have made their appearance in the bay (Barnstable Bay)
in considerable quantities. On Thursday we saw from the Highland a

fleet of about 100 sail lying from Gurnet to Manomet, making a beau-

tiful appearance. They were apparently taking fish. We noticed also

a great number of small boats among them. We learned at Plymouth
that boat fishing had been a very good business for the last week or two,

some individuals clearing $30 per day each. The mackerel taken are of

the best quality. * * *—(Hingham Patriot.)

Provincetown, Septemhcr 9.—The mackerel fishermen are doing

well. It is estimated that 3,000 barrels were taken in Barnstable Bay
on Friday last. One vessel took 70 barrels on that day.— (Gloucester

Telegraph, September 12, 1838.)

1838.—A big fleet in barnstable bay.

The mackerel fishermen have continued to do a little better of late,

though we suspect not near as well as is generally supposed. We have

been informed, on what we esteem good authority, that the average

number of barrels taken on Friday last would not exceed ten i)er vessel,
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Some, it is stated, procured large fares (such, for instance, as the Ino,

which took 150 wash-barrels), while others did not catch a fish. For a

week or two past the bay has been thronged with fishermen. On Tuesday
last 280 sail could be distinctly seen.

—

Yarmouth Register.—(Gloucester

Telegraph, September 19, 1838).

1838.—SCAE-CITY OF MACKEREL IN BAY SAINT LAWRENCE.

Captain Morgan, of schooner " Cossack," of Beverly, cod-fishing from

the Bay Chaleur, arrived here yesterday, reports that he was in the

harbor of Castle Eock (?) the 25th August, with 120 sail of mackerel

catchers. Mackerel were scarce, and none of the vessels in the harbor

exceeded 30 barrels, except two. Captain M. lefl the Gut the 3d of Sep-

tember ; saw a large number of vessels every day, but could hear of no

vessels doing well.—(Gloucester Telegraph, September 22, 1838.)

1839.

—

Abundance of mackerel in the bay of fundy.

The Saint Andrews Standard says :
" Our bay and coves have been

literally swarming with mackerel during the past week. Large quan-

tities have been caught in the weirs at Bocabec and along the shores."

The fishermen along our coast complain that the mackerel have all gone

away. It appears from the above that they are on a visit to the British

provinces.

1839.

—

Mackerel fishing from cape ann.

Cape Ann, says the Telegraph, as everybody knows, has always taken

the lead in the mackerel fishery, having a much larger number of ves-

sels engaged in it than any other place ; and the crews have in times

past made their calculations to land by this time and have landed their

200, 250, or 300 barrels each, whereas the largest fare that has been

brought in this season is 73 barrels, and the whole catch packed out

probably does not exceed 500.—(Barnstable Patriot, September 4, 1839.)

1839 AND 1840.

—

Captain Atwood's experience in the mackerel
FISHERY.

In 1839 I went in my own vessel, the ''• Lucy Mary," which was the

one in which I first went to the bay, to the Grand Bank. Mackerel were

scarce, and the prospect was discouraging, so I went cod-fishing, curing

the fish myself. I then hauled the vessel up and did not go for mack-

erel until 1840. I did not then go to the Grand Bank, and having no fish

to cure I had to go mackereling somewhere. There was at the time no

encouragement to fish for mackerel, either on our coast or in the Gulf of

Saint Lawrence, and as people had told me stories about mackerel being

found at the Azores, I was induced to fit out and go there.

Q. Did you get any mackerel at the Azores?—A. No.—(Proceedings

Halifax Commission.)
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1841.

—

Doings of the cape cod and cape ann fleets.—night
fishing a new feature in the mackerel fishery.

The quantity of mackerel taken the present season is, thus far, not

materially different from the quantity caught last year. A few vessels

from Barnstable, Yarmouth, and Dennis, have been more successful, but

this is by no means the case with vessels generally.—(Yarmouth Reg-

ister.)

Mackerel are reported to be more plenty the present than they have
been the last two or three years past; but our fishermen do not seem to

meet with much success in taking them. It is somewhat remarkable

that thus far the present sea^son nearly all the mackerel that have been

caught have been taken in the night, while heretofore this tishhas scarcely

ever been known to bite after sundown.—(Gloucester Telegxaph, July21,

1841.)

There have been but few arrivals of mackerel this week, for which a

ready demand has been experienced, and prices are consequently a shade

higher, No. 1, $11.50; No. 2, $10.25; No. 3, $5.75 and $6 per barrel.—

{Ihid.)

1841.—A CURIOUS REASON GIVEN FOR THE SCARCITY OF MACKEREL

A correspondent suggests as a cause for the scarcity of mackerel the

general practice of using "hardhead" [menhaden] for bait, the sharp-

bones of which fish kill the mackerel that feed upon it. The suggestion

is worthy of consideration, at least.— Yarmouth Register.—(Gloucester

Telegraph, January 30, 1841.)

1841.

—

First fare of the season.

A fare of 66 barrels of mackerel, the first arrival this season, came up
from an outport.—(Gloucester Telegraph, June 16, 1841.)

1841.

—

Discouraging prospects for the mackerelmen.

Two vessels arrived this week from mackereling, absent over three

weeks, without obtaining one barrel of mackerel. The prospects for the

mackerel fishermen this year are unusually discouraging.—(Gloucester

Telegraph, August 7, 1841.)

1841.

—

The mackerel fishery.—what were considered good
fares in 1841.

Seveial of the mackerel fishermen from our vicinity, who were un-

usually successful during the first part of the season, have recently

returned with very small fares. Many of our most exi^erienced fisher-

men are included in the number, who give as their opinion that the
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number of mackerel rapidly diminishes every year.—(Yarmouth Reg-

ister.)

Two of the Gloucester vessels have recently come in with tolerable

{2bres—good, indeed, they may be called in the present state of the fish-

eries. We have heard of one vessel with 90 and another with 120 bar-

rels.—(Gloucester Telegraph, August 11, 1841.)

1841.

—

Favorable reports from gulf of saint lawrence.

Favorable accounts have been received from Bay Chaleur, and full

fares are expected from the fishery in that quarter.—[Gloucester Tele-

graph, August 11, 1841.)

1841.

—

Almost total failure of the mackerel fishery.—Bad
RESULTS therefrom.

The Gloucester Telegraph says that nearly the whole fleet from that

port were returning, and mostly without mackerel.—(Philadelphia Ga-

zette.)

So unfavorable has been the mackerel fishery the present season (and

it was nearly as bad the last and preceding years) that most of those

who have been actively engaged in it have not earned enough to carry

themselves and families through the winter. Indeed, we heard one indi-

vidual remark the other day that he himself had seen a hundred fish-

ermen who, after all the toil, privations, and dangers they had endured

during the whole fishing season, had not a dollar coming to them, or

either of them, now that they have returned to their homes and fami-

lies. We have heard of a firm who, upon settling up the voyages of

their vessels, paid to the crew of one $1.43 each man—to that of

another a little more, and to others nothing. And such has been the

general result of the fisheries for the season jnst closed. * * * it

would have been better for their owners, in a pecuniary point of view,

had most of our fishing vessels been suffered for the last two or three

years to remain at the wharves, instead of being sent either tothe banks

or down to the bay * * *.—(Gloucester Telegraph, November 17,

1841.)

The whole of the bay fleet are now in [the last two arrivals brought

home 90 and 80 barrels of mackerel, respectively, besides from 100 to

200 quintals of codfish. Four Gloucester vessels reported as seized and

condemned at Halifax for alleged violations of the treaty].

—

{lb.)

1842.

—

Arrivals from georoe's.

Six schooners, reported in Gloucester Telegraph of August 10, 1842,

arrived from George's Bank with tares of mackerel ranging from 20 to

140 barrels each. August 18, five schooners from George's with fares

varying from 25 to 120 pounds.
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1842.

—

Success of the south shoremen.

We learn from a friend at Plymoutli that the cod and mackerel fish-

ermen at that place have been, unusually successful thus far this sea-

son.

—

Bay State Democrat.—(Gloucester Telegraph, August 27, 1842.)

1842.

—

Arrival of mackerel catchers

For the week ending September 7, 1842, eight mackerel schooners are

reported in the Gloucester Telegraph, with fares ranging from 5 to 126

barrels, the total being 41G barrels, or an average of 52 barrels each.

The following vessels [23 in number] have arrived since our last

Wednesday's paper, with fares varying from 10 to 100 barrels and up-

wards. The above are the fleet that sailed from the 1st to the 10th of

August.—(Gloucester Telegraph, September 14, 1842.)

1842.

—

Poor success of the bay men.

Arrived 24th, schooner "George Parker," from Bay Ohaleur, 8 barrels

mackerel. The G. P. brings accounts of Gloucester vessels, three months

out, with less than 30 barrels.—(Gloucester Telegraph, October 26, 1842.)

1842.

—

Scarcity of fall mackerel on new England shore.

No mackerel of consequence have been caught the last three weeks.

—

(Gloucester Telegraph, October 8, 1842.)

Arrived 20th, about 150 sail of mackerel fishing vessels; report mack-

erel very scarce, none having been taken for the past fortuight.—(Glou-

cester Telegraph, October 22, 1842.)

1843.

—

Unfavorable outlook for the mackerel fishery.

A writer in the Gloucester Telegraph of August 30, 1843, says: "At
the present date the catch of mackerel falls far short of last year's, but
it is very uncertain how it will terminate. The prospect is considered

by our most experienced fishermen as not encouraging."

1843.

—

Success of the hingham fleet.

We are happy to hear that this business, so important to our town,

bids fair to be more successful this season than it has been for many
years. Our mackerel vessels are returning with fuller fares than usual

at this season of the year, some of them lately arrived having brought

in from 80 to 100 barrels.

—

Hingham Patriot.—(Gloucester Telegraph,

July 15, 1843.)

1843.

—

Abundance of mackerel on nova scotia coast.

The Halifax papers state that the coast of Nova Scotia is now visited

by mackerel and herring in larger quantities than ever were known at

this season. In the Straits of Canso the people are taking them with

seines, a circumstance without a parallel for the last thirty years.

—

(Gloucester Telegraph, August 16, 1843.)
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1843.

—

Scarcity of mackerel in nova scotia.

Captain Stephens, the commander of one of the i^rovincial revenue

cruisers, published a letter in the last Acadian Eecorder, which states

that * * * the mackerel fishery in the spring proved remarkably-

unsuccessful, not more than 500 barrels having been takea, where up-

wards of 23,000 barrels were obtained last year. The subsequent catch

has, however, been more abundant.—(Newburyport Herald, September,

1843.)

1843.

—

Small catch of mackerel by the new England fleet.

Mackerel sell on arrival at last week's quotations. (No. 1, $10 ; No. 2,

$8 ; No. 3, $5.75 per barrel.) There has been no great accumulation this

week, and we quote the article as before. The catch will i^robably fall

one-fourth to one-third short of what it was last year.—(Gloucester

Telegraph, October 30, 1843.)

1843.

—

Failure of the mackerel fishery.

The mackerel fishery, says the Hingham Gazette, has thus far proved

a poor business. Some vessels arrive in port with hardly fish enough

to pay the expenses of the trip.—(Barnstable Patriot, October 4, 1843.)

1844.

—

Doings of the mackerelmen; poor catch.

The mackerel fishermen bave done but little lately. Most of the vessels

heard from are clean, or nearly so. So says the Yarmouth Eegister.

—

(Gloucester Telegraph, July 24, 1844.)

The mackerel fishermen have been very unsuccessful for the last two

months, the catch, which commenced well in the early part of the sea-

son, having suddenly declined. A schooner arrived at this place on

Tuesday from a six weeks' cruise, with only six barrels of mackerel on

board.

—

Yarmouth Register.—(Gloucester Telegraph, August 21, 1844.)

1844.

—

The mackerel fishery of hingham.

The Hingham Patriot publishes a list of 23 vessels from that port

which have been employed in the mackerel fishery during a part or the

whole of the last summer, with the number of barrels of mackerel packed

by each, amounting in all to 8,097 barrels, or an average of 356 barrels

to each vessel. There are five other vessels owned in Hingham, whose

names are not given, which packed 1,170 barrels, making in all 9,267

barrels.—(Gloucester Telegraph, November 27, 1844.)

1845.—A GOOD haul.

We learn that Holmes & Co., at Manomet Ponds, who were seining

for menhaden, on Thursday afternoon last, in drawing their seine, found

they had inclosed about a hundred barrels of mackerel. Barrels and
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salt were s<^.nl from town yesterday morning for the purpose of packing

tliem.—(Plymouth Memorial, July, 1845.) «

1845.

—

Mackerel ABimDANT in aLOUCESTER harbor.

For a few days past our harbor has been filled with mackerel, and on

Monday about 400 barrels, it is estimated, were taken in seines, vessels,

boats, and on the wharves. Upwards of a hundred barrels were taken

in a seine at one haul. Considerable many were taken yesterday, but

not in such quantities as on Monday. The visit of this fish to our har-

bor has afforded rare sport to such of our inhabitants who have never

been a mackereling, but it will not last long, as the fish will take a start

off in a day or two.—(Gloucester Telegraph, July 9, 1845.)

1845.

—

Canning of mackerel.

In an extract from the Eastport Sentinel, published in the Gloucester

Telegraph of August 30, 1845, mention is made of the packing at East-

port, by Messrs. Treat, Noble & Co., of 3,000 cans of fresh mackerel.

1845.

—

Mackerel in the bays of maine
;
a big haul at prov-

incetown.

Our piscatory visitors have nearly all left us and gone "down east."

The Belfast Signal, of Thursday last, states that mackerel are quite

plenty in that bay.

The Yarmouth Eegister is informed that at Provincetown, week be-

fore last, they seined about 1,000 barrels of mackerel at one haul. Those

who took them gave half for dressing, but they were enabled to save

only 500 barrels.—(Gloucester Telegraph, July 23, 1845.)

1845.

—

Abundance of mackerel on the new England coast.

So many mackerel have not made their appearance in our bay [Ips-

wich Bay] for many years before ; while the fishermen who have gone

down to the Bay Chaleur, the principal place of the fishery, have had

less success.

It will be seen by an item in the ship news, that the Gloucester fish-

ermen, who came in full at the close of the week, report about 500 vessels

busily engaged in fishing in the bay. The mackerel brought in now are

mostly branded small No. 2.

—

Newburyport Herald.—(Gloucester Tele-

graph, September 20, 1845.)

1845.—No MACKEREL ON GEORGE'S.

Arrived at Hyannis 9th, schooner "Eesolve," and two other mackerel

catchers from George's Bank ; absent ten days ; caught nothing.—(Glou-

cester Telegraph, September 16, 1845.)



330 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [240]

1839 to 1846.

—

Nova Scotia fisheries.

The exports of mackerel from the port of Halifax during the years

1839 to 1846 inclusive, show that considerable attention was given to

this fishery on the coasts of Nova Scotia thirty years ago.*

No. of barrels.

1839 19, 127

1840 25, 010

1841 35, 917

1842 54, 118

1843 71,854

1844 50,698

1845 38, 320

1846 82. 645

1847.

—

Scarcity of mackerel.

The catch of mackerel thus far this season, says the Gloucester Tele-

graph, has been small in comparison with that of the two past years. The

number of barrels taken on the coast has greatly diminished, and the

y^rospects being so unfavorable, many of our vessels have gone to the Bay
Chaleur. The fares that have arrived at this port are readily sold at

good prices as soon as landed, and are immediately shipped to the great

markets of New York and Philadelphia.—(Barnstable Patriot, October

6, 1847.)

1847.

—

Unprofitableness of the mackerel fishery.

Mackerel fishing has not prospered to such a degree as the cod-fish-

ery, none of the small number of crafts engaged in the business from

this port, having obtained a full cargo.—(Barnstable Patriot, October

13, 1847.)

1847.

—

Abundance of mackerel about sable island.

Mackerel were very abundant in the vicinity of Sable Island, and the

fisheries committee of the house of assembly of Nova Scotia urged the

granting of a bounty to all vessels engaged in the deep-sea mackerel

fishery. This was not adopted.—(Journal and Proceedings of the House
of Assembly of the Province of Nova Scotia, 1857, Appendix 75.)

1845 TO 1848.

—

Importance of the mackerel fishery.

From the Barnstable Patriot we quote the following review of the

mackerel fishery of Massachusetts from 1845 to 1848

:

"The yearly inspection of returns of mackerel, show plainly that there

is no more important branch of the fishing business carried on in this

* Inspected.
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State than the mackerel fishery. From 1831 to 1840, the depreciation

in the catch was 333,225 barrels ; and from 1840 to 1845, the increase

was only 36.270 barrels, during which, a period of thirteen years, the

business had become nearly prostrated, and with it nearly all those wiio

were engaged in it. In 1845, unexpectedly large shoals of mackerel ap
peared on our coast between Cape Ann and Cape Cod, of a small, uni-

form size, about 12 inches in length, but very fat. Owing to these fish

being so near home, but little or no time Avas lost by the fishermen in

going out and returning with full fares, except the delay in procuring

barrels to put their fish in. At the close of the season the inspection

returns showed an increase of 116,122 barrels from the previous year.

This gave an impulse to the business.

" In 1846 this great shoal ofmackerel did not return again on our coast,

which disappointed the hopes of the fishermen, especially those who
depend upon their small boats for a living. At the close of the season

the catch had fallen oft' 28,439 barrels. Not being so easily discouraged

by this depreciation in one year, they entered into business with renewed
energy and enteri^rise, and were crowned, with great success during the

next year. In this year, 1847, the fishermen did not find any mackerel

on our coast of much account, until late in the season, when a large

school aj)peared off Cape Cod, called the 'Chatham school,' from which

great quantities have been taken of the best mackerel that have been

in the market for many years. All other mackerel, elsewhere, bore no

comparison with these, either for size, fatness, or goodness. Unfortu-

nately, however, for the Newburyport and Gloucester fishermen, they

were nearly all in the Bay of Chaleur; for the mackerel which they

brought home were of an inferior quality. This great difi'erence between

the two kinds caused much complaint, and created for a time some
little excitement and feeling among the dealers botli at home and abroad,

which resulted in establishing a greater confidence in the different brands,

and a more uniform cull, and a higher standard of inspection in 1848.

"The inspection returns in 1848 show that the increase is 67,548 bar-

rels. More than one-half of this number are No. 3, and only one-quarter

are No. 1. This great increase of No. 3 is owing chiefly to the mackerel
which came from the Bay of Saint Lawrence, denominated 'Bay Cha-
leur,' being a poorer quality than those taken on our coast. For the last

two or three years the mackerel in that quarter have been depreciated

gradually both in size and quality. Formerly the best mackerel we had
in the market came from that place, and they demanded the highest
price, and were very much sought after, on account of their superior

size and fatness.

"At one time the George's mackerel were all the rage, on account of

their size ; but within the past two years the Chatham mackerel have
taken the lead, with the exception of that extraordinary fat school which
appeared ofi" Gloucester early in September. The mackerel taken from
this school are said to be superior in size and fatness to any ever before
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or since taken by our fishermen. It is estimated that there were up-

wards of 50,000 barrels taken from this school by our fishermen in the

course of ten or fifteen days, which inspected nine-tenths No. 1, and

this accounts for the increase in their number ; otherwise there would

have been a great deficiency in this branch.

"The increased consumption of No. 1 mackerel up to this time had been

fully equal to the sui)ply, according to the best information obtained on

the subject ; but the Nos. 2 and 3 mackerel coming more directly in com-

petition with the English fish, on account of the low rate of duty, it is

fair to calculate that the prices will rule much lower than the usual dif-

ference between the No. 1 and 2, esijecially in those years of a large

catch.

"The English mackerel which have come into this market under the

brand of No. 2 are of a fair quality, but none are fat enough to make
No. 1, compared with the present standard of our inspection ; therefore

there will be less inducement for the trade to speculate in English

mackerel with a view of reinspection, as formerly."—(Barnstable Pa-

triot, January 31, 1849.)

1848.

—

Large school of mackerel in the south channel.

The largest school of mackerel Captain Harding ever saw was in the

south channel about the year 1848. It w^as a winrow of fish. It was

about half a mile wide and at least 20 miles long, for vessels not in sight

of each other saw it at about the same time. All the vessels out saw
this school the same day.

1848.

—

Abundance of mackerel in the gulf of saint Law-
rence.

A gentleman who came up from Point Escuminac a few days ago says

that the Prince Edward Island Gazette informs us that during the last

fortnight there have been from 40 to 50 American schooners about two
miles from the Point, the crews of which had been busily engaged in

catching mackerel, and so abundant are the fish that they have hii'ed

persons from the shore to assist them. Some of them had 300 barrels

on board.

—

Halifax paper.—(Barnstable Patriot, September 20, 1848.)

1848.

—

Immense schools of mackerel off cape ann.—supposed
EARLY departure.

The mackerel which were reported in such immense schools off Cape
Ann week before last have been completely broken up or quitted the

shores. The vessels took but a few last week. It is about time for

mackerel to make their annual visit to the shores of Cape Cod. We
have no fear that our fishermen will fail to bait them well and see that

they don't suffer for want of salt.—(Barnstable Patriot, October 4,

1848.^
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1848.—A LATE SCHOOL OP MACKEREL OFF CAPE COD, AISID GREAT
ABUNDANCE.

In 1848 large mackerel kept in close to Cape Ann. Two hundred and
fifty vessels. Pilot found them abundant 26th November off Three-
light Nauset. One hundred and fifty vessels.

Captain Wixon, schooner " Hamilton," of Dennis, in debt $250 Sep-

tember 15, and towards the end of the season made three trips (Novem-
ber) without taking off his oil clothes; made 1900.

1849.

—

Scarcity of mackerel in the early summer.

The vessels that have arrived in this vicinity from mackerel voyages
have brought in very small fares. The Yarmouth and Dennis fleets,

which have just arrived from a two months' cruise, have packed, at an
average, about 50 barrels to each vessel.—(Barnstable Patriot, June
27, 1849.)

1849.

—

Abundance of mackerel off the coast of maine.

Mackerel catching.—A fleet of nearly 200 vessels, says the Port-

land Advertiser of the 13th instant, was in the ofiflng on Wednesday after

mackerel. The mackerel were very abundant, and took the bait well

in round the shores and reefs.—(Barnstable Patriot, July 25, 1849.)

1849.

—

The mackerel fishery.

About 150 fishing vessels came into our harbor on Saturday p. m.,

21st July, there being an appearance of a storm coming on. This was
quite an unusual circumstance for this period of the year, as tne mack-
erel are not in any quantity off our cape until the latter part of August
and during the months of September and October. These vessels, we
learn, had on board from 10 to 40 wash-barrels each, which they had
taken during the previous week or ten days, which was rather slim do-

ings.

There had been two arrivals this season from Bay Chaleur, and
although they had an average fare, the men employed made poor wages
in consequence of the low price of the article. We understand that but

few vessels have gone to the bay this year, in consequence of the i)oor

luck they have experienced at that place for a few years past.—(Glouces

ter Telegraph, August, 1849.)

1849.—A big fare from the bay.

September 26, 1849, the schooner "Canton," Capt. Edward Watson, was
reported arrived at Gloucester Monday week from Bay Chaleur, with

600 barrels mackerel, the largest number of barrels ever caught and
brought into that port by one vessel up to that time. The " Canton " was
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100 toas burden, manued by 18 hands, and had been absent three months.

She reported very few vessels at the bay, and the prospect good. The

whole Gloucester fleet at that time were on this coast, and were doing-

very poorly, and the prospects were not favorable for a heavy catch.

At Gloucester there were 200 sail of Cape Cod vessels at anchor in the

harbor, and many vessels had arrived at that port, absent four or five

weeks, with only 10 barrels of mackerel. The trips averaged about one-

third No. 1.

1849.

—

Fall mackerel fishery of cape cod bay.

The mackerel fishermen in several of the towns of the Cape during

the months of October and November brought in good fares, which has

helped to make up for an otherwise poor season's business. We learn

that the mackerel caught off Chatham by fishermen in the south part of

Dennis and Harwich during these months amount to more than $100,000.

The vessels packing at the new establishment of Messrs. Fred. Scudder

& Co., in the south part of this town, caught during the same time

mackerel to the amount of more than $10,000, and several vessels pack-

ing at Messrs. Baxter & Bragg's returned with some thousands in value.

All this was earned after many of the vessels of the Cape had hauled

up.—(Barnstable Patriot, December 12, 1849.)

1849.

—

Reminiscences of capt. j. w. collins.

The mackerel off the New England shore in 1849 were all large fish

and fairly abundant. That summer I made my first trip mackerel fish-

ing, going out as one of the crew of the x)inkey Walker. We fished off

Mount Desert Kock, and caught 40 barrels of fine, large mackerel in

three or four weeks. At that time each one of the crew was provided

with a hogshead tub to strike their fish in; the mackerel were salted in

butts, which were stowed on their heads in the hold, the catch of each

one of the crew being counted by the splitter and i^laced to his credit.

The pinkies of those days had no cabin aft, all hands sleeping in a dingy

little cuddy forward, where the meals were also prepared and eaten.

1850.

—

Scarcity of mackerel.—influence of bluefish on the
moveivients of mackerel.

The following extract, copied from the Newbui-yport Herald by the

Gloucester Telegraph of September 4, 1850, gives an idea of the mack-

erel fishery at that date

:

''We have never known fresh mackerel so scarce in this market in the

season for them as they have been this year. Up to the j)resent time

no good mackerel, suitable for the table, have found the way here ; and

considering how very desirable they are in dog days as an article of

food, it is quite a calamity to the lovers of good fish. Some attribute

Ihe scarcity of mackerel in our bay to the presence of the bluefish.
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which within a few years have visited our shore and rivers in great

abundance. From the movements of the blueflsh in our rivers, and their

savage treatment of the smaller fish which come in their way, we are

not surprised that the mackerel should give them a wide berth.

" Fresh mackerel are not very scarce here, but the amount of fares

of salted ones this season have been very small. Yesterday made thir-

teen days since we had an arrival of a fishing craft with mackerel of

any description, either from our bay or from the Bay Ohaleur. We
think they cannot be plenty upon any of the usual fishing-grounds.

"If they are not taken more x)lentifully in course of the next six or

eight weeks, the catch must be very limited and the season an unpro-

pitious one for those engaged in the mackerel fishery."

1850.

—

Reminiscences of capt. j. w. collins.

In 1850 I went as one of the schooner " Mercy and Hope " to the

Gulf of Saint Lawrence, starting on oui* trip about the 1st of Juue.

The mackerel were large that year in the Gulf, but not very abundant.

The fishing-grounds over which we cruised the most were round Gaspe,

Bonaventure, Bay of Chaleur, off Point Miscou, the West Shore, and
around the north cape of Prince Edward Island, and on Banks Bradley

and Orphan. We were absent from home sixteen weeks, and succeeded

in taking only 175 barrels of mackerel with a crew of eleven men, all told.

In the fall of the same year I shipped in the schooner " Three Sis-

ters," and we fished from Portland to Chatham. An enormous school

of mackerel was found by the fleet off Cape Cod, near Chatham, that

fall, some time from the 1st to the 15th of ^tSTovember. The fish, which

were exceedingly fine and large, took the hook very readily, and large

catches were made by most of the vessels, some of them succeeding in

obtaining a full fare in three or four days' fishing.

The fleet was a very large one, and was estimated to be about 700 sail.

Sharp vessels were then just coming into use, and the "Mary S. Won-
son," " Jennie Lind," and a few others of that class w^ere looked upon
as very remarkable for their beauty and speed. We did not reach the

fleet until the "spurt" was nearly over, and, in consequence, did rather

poorly. Our skipper, feeling rather chagrined at his ill luck, determined

to stay on the fishing-ground in hoi)es that he could catch some fish from

a later school. In this, however, he was disappointed, since we caught

no mackerel of any importance, though we did not leave the fishing-

ground off' Chatham, except for a harbor in stormy weather, until the

5th day of December.

1850.

—

Slim doings of the cape cod fishermen.

Our mackerel fishermen, we regret to say, are doing a very slim busi-

ness this year. A gentleman who has lately made a tour of the Cape
informs us that there are not at present 2,000 barrels of mackerel in the
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country. Two years ago, at the same season of the year, he counted

over 20,000 barrels on the wharves of the Cape. A much larger fleet is

now engaged in the business than at that time, and its faUure this year

would greatly depress our enterprising capitalists. We hope, however,

that that last resort of our fishermen, the school ''oft" Chatham," will

not disappoint their reasonable expectations.— Yarmouth Register.—
(Gloucester Telegraph, October 12, 1850.)

1850.

—

Scarcity of mackerel off cape ann in late autumn,
arrivals from bay, prices, etc.

The arrivals of mackerel the previous week have been very small.

Our vessels are doing nothing. Many of them for the last ten days have

not salted one barrel. There are now in this port some 200 sail of mack-

erel vessels waiting for the fish to come on this coast.

There have arrived from Bay Chaleur since our last report about 1,800

barrels, and sales have been made at $8.75 for No. 1, $7 for 2's, and

$5.12^ for 3's. There now remain about 1,200 barrels in first hands,

which are held at higher prices.

There are now but 16 vessels to arrive from the bay, and five which

have just sailed for that place.—(Gloucester Telegraph, October 26, 1850.)

The arrivals at this port since our last have been very light. The

catch in Massachusetts Bay and on the coast of Maine has entirely

failed for the last month past. There have been received from the Bay
Chaleur this week about 400 barrels. Within a few days more desire

is manifested to purchase, and sales have been made at $9 for 1, $7 for

2, $5.12J for 3, and $4 for 4, leaving but few in first hands, which are

held at higher prices.—(Gloucester Telegraph, November 6, 1850.)

1850.

—

Quickest bay-trip ever made.

The clipper schooner " E. W. Merchant" arrived from the Bay Chaleur

on Friday last with about 200 barrels of mackerel, having been absent

from this port only 27 days, which is the quickest trip ever made from

this place. Beat that who can.—(Gloucester Telegraph, November 20,

1850.)

1850.

—

Close of the mackerel season.—last arrival from
THE bay.

The mackerel season has about ceased. The vessels are now hauling

up as fast as they arrive. For the last two months not enough has been

caught by the Massachusetts Bay fishermen to pay the outfits for the

time. The last vessel from the Bay Chaleur arrived on Friday last.

—

(Gloucester Telegraph, November 20, 1850.)

Our mackerel season has closed with the Massachusetts Bay fisher-

men with a smaller catch than any season since 1841. The few vessels

that were so fortunate as to go to Bay Chaleur have made fair voyages.

—

(Gloucester Telegraph, November 27, 1850.)
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1841 TO 1851.

—

Captain Atwood's experience in the mackerel
FISHERIES.

" I went again to the Gulf of Saint Lawrence in 1841, when we
fished oft' the Magdalen Islands. We got about 100 barrels of very ex-

cellent mackerel. They were about all No. I's, I think; there were

very few No. 2'3. The next year I also went in the same '' Lucy Mary"
to the Gulf of Saint Lawrence, fishing off the Magdalen Islands. I was
in the bay in 1841 and 1842. We staid there until the end of the season,

but secured only 60 barrels. I was then master—that is, my brother

was not with me, and I was master of the vessel. I went home with 60

barrels. This was my experience in the Gulf of Saint Lawrence up to

1842. I was there since, in 1851, when I was in a schooner called the

" William Gray," 58 tons. She was a small and dull-sailing vessel. I

thought we would be much safer off the Magdalen Islands, and so I

went there, as I had done during previous years. I staid there until the

middle of September, but was not very successful, getting only 90 bar-

rels ; so I concluded to go over to Prince Edward Island and try there.

I did so, and the next day after my arrival I found that I was in more

danger at this place than at the Magdalen Islands, for I was that day

cast away, and I lost my vessel.

" Q. When was this ?—A. In 1851. I was cast away on Fish Island,

at the entrance to Malpeque Harbor.
" Q. Was this in the great gale, or previously ?—A. It was two weeks

before the great gale. I cleared up my wreck, saved what I could, took

the mackerel out, and shipped for home, going ou board another vessel.

I was off the mouth of Saint Peter's Harbor when the great gale came

on, and we were then cast away again. So I was cast away twice in a

fortnight. This seemed to prove to my mind that Prince Edward
Island was more dangerous than the Magdalen Islands.

" Q. You speak of fishing at the Magdalen Islands being safer than

at Prince Edward Island; explain why it is that you think so?—A.

Suppose we were at the Magdalen Islands and it looks stormy. If the

wind is blowing on shore where we are, we just run round to the other

side of the islands and anchor under the lee. If the wind blows up and

it becomes stormy, we are there very comfortable, and night or day

we hold ourselves in readiness to get under way and get to the other

side again in case the wind should hajjpen to change. Thus I have

been round and round the islands time and time again.

" Q. Are the Magdalen Islands regarded by the American mackerel

fishermen as a safe place ?—A. Yes, I think so.

" Q. And as safe as any in the Gulf f—A. I think so; to a person well

acquainted with them, they are considered as safe as any part of the

Gulf, and I consider them, for my part, safer. I do not know that every-

body is of the same opinion, but I think this would be the case if they ar©

thoroughly acquainted with the matter."—(Statement of Captain Atwood
before the Halifax Commissiou.)

S. Mig. 110 22
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1851.

—

Cape Cod towns built up by their fisheries.

Wellfleet, like Provincetown, says the Yarmouth Eegister, is almost

entirely built up by the fisheries. Last year some 17,000 barrels of

mackerel were packed in the town, and a large quantity of cod and other

fish were brought in by Wellfleet vessels. * * *—(Gloucester Tele-

graph, June 4, 1851.

1851.

—

Good catch at Yarmouth, nova scotia.

The Yarmouth (N. S.) Herald states that large quantities of mackerel

have been taken in that vicinity.— (Gloucester Telegraph, June 18,

1851.)

1851.—Small receipts of mackerel and unusual scarcity.

Mackerel continue to come in slowly, and have been sold at $4.75 per

barrel for new No. 3.—(Gloucester Telegraph, July 9, 1851.)

The quantity of mackerel taken by our fishermen so far this season

has been unusually small. During the last fifteen days less than 200

barrels have been packed, which includes only 2^ barrels fat mackerel.

About 75 sail of Cape Cod fishermen made a harbor here on Wednesday,
who report mackerel uncommonly scarce for the season.—(Gloucester

Telegraph, July 12, 1851.)

1851.

—

Bio mackerel catch at nova scotia.—yankee clippers
AT GASPE.

From Halifax papers we learn that the catch of mackerel off the east-

ern coast of Nova Scotia has been very great this season.

The Gasp6 Gazette of July 10 says :
" Great numbers of American

schooners are busily engaged catching mackerel in our waters. Nineteen

handsome looking Yankee clippers, some of them with their colors flying,

as if in mockery of the Canadian Government, might have been seen the

other day from our office windows, fishing within a short distance from

land."—(Gloucester Telegraph, July 26, 1851.)

1851.

—

Arrival of bay mackerel.

Mackerel have been arriving more freely within a day or two from Bay
Chaleur, and prices are a shade lower.—(Gloucester Telegraph, Septem-

ber 20, 1851.)

1851.

—

Extraordinary large and fat mackerel from sable
ISLAND.

A gentleman yesterday assured us that he had seen in the stores of

H. Lyle, esq., mackerel taken at Sable Island a short time since that

had at least an inch thickness of fat on them. Some of these delicious

fish weighed as much as 7 pounds !—Halifax Chronicle,—(Gloucester Tel-

egraph, October 8, 1851.)
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1851.

—

Terrible disaster to the bay fleet.

In the Gloucester Telegrapli of October 11, 1851, is reported a dis-

patch from B. H. Norton, esq.. United States consul at Pictou, Kova
Scotia, which states that 100 sail of American vessels (all mackerel
catchers) and probably more than 300 lives were lost in the Gulf of Saint

Lawrence, principally on the north side of Prince Edward Island, in a
terrific northeast gale, which had swept with almost unparalleled vio-

lence the waters and coasts of that region on the 3d and Ith of October.
The Telegraph of October 25 gives the loss of lives, as then ascer-

tained, as 100.

1851.

—

EeMINISCENCES of CAPT. J. W. COLLINS.

In 1851 the mackerel, though abundant off the New England shore,

were of small and medium size, and were so low in price that the ma-
jority of the fleet went to the Bay of Saint Lawrence, where large fish

could be obtained. About the 1st of July I shipped in the schooner
•' Brutus," about 40 tons, old measurement, and made a trip mackerel-

fishing in the Bay of Fundy. Having obtained a fare in four or five

weeks, we packed out in Portland, and thinking we might do better else-

where, we went to the Bay of Saint Lawrence. There we caught a trip

of 160 barrels in about three or four weeks' time, taking these almost

wholly in and about the bend of Prince Edward Island, a large part of

them near Malpec. We left the fishing-ground on our return home about
the last of September, just in time to escape the terrible gale which
wrought such devastation among the large fleet of American mackerel
schooners which at that time were in the bend of Prince Edward Island.

It is now a matter of history that the northern shore of this island was
strewn with the wrecks of vessels and bodies of drowned fishermen

which were lost in this October gale. Never before had such a terrible

disaster occurred to our fishing fleets. So great, indeed, was the loss

of American vessels that this particular gale has been known to the resi-

dents of that province as the Yankee gale.

1851.

—

Vessels in the mackerel fleet.

The following table, compiled by Mr. Alexander Starbuck from ofiQcial

records, gives the number of vessels, tonnage, and number of men in

the crews of the mackerel vessels composing the fleet in 1851

:

Ports.
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Porta.
Number of
vessels.

Tonnage. Number of
crew.

IL188ACHU8ETT8—Continued.

Dartmouth
Dennis
Eastham
Essex
Gluucester
Harwich
Hingham
Lynn
Manchester
Marblehoad
Martha's Vineyard
Nantucket
Newburyport
Orleans
Plymouth
Provincetown
Rockport
Salem
Scituate
Salisbury
Traro
WeUfleet
Yarmouth

Total Massachusetts

OTHKE BTATKS.

Maine*
New Hampshire
Rhode Island
Connecticut
Maryland

Total other States

Grand total

1

47
3
1

241
48
37
4
1

1

6
3

67
6
6

61
42
1

13
4

52
79
14

117
3,096

170
71

13, 639

3, 231
2,492

167
45
30

421
1C8

4,343
336
561

4,322
1,537

80
715
305

8, 626
5,411

990

16
585
23
10

326
577
491
33
8
5

65
30

707
54
65

688
283

9
119
48
581
852
169

853
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in great numbers. One or more fishing-smacks may at all times be seen

at Star Island or Smutty Nose, waiting for a freight of mackerel for

Boston market. The masters of these vessels, as soon as a good haul

is made, purchase the mackerel of the fishermen as soon as they are

taken from the net, and immediately set sail for Boston, where they

arrive by the time the splitters have prepared the fish for market.

Five or six thousand are frequently taken at one haul of the seine, and

sell at from IJ to 2^ cents apiece. Several seine-owners have already

made $1,000 each since the coming of these fish, and those engaged in

setting and hauling not infrequently bag $10 or $15 for a day's work.
* * *

—

Portsmouth Messenger;— (Gloucester Telegraph, July 31,

1852.)

1852.

—

First seizure of an American vessel for fishing off
prince edward island.

Schooner " W. E. Burnham" has arrived atBoston from Prince Edward
Island, having on board two of the crew of schooner Lion, of Brooklyn,

which vessel was taken into Charlottetown by the Nova Scotian armed

cutter Telegraph for violation of the treaty. This is the first instance

of seizure for fishing off Prince Edward Island.—(Gloucester Telegraph,

August 11, 1852.)

1852.—British cutters in bay of saint lawrence disguised

TO insure the capture of AMERICAN SCHOONERS.

An exchange paper says :
" Captain Whitmore, of Deer Isle, Maine,

states that the commanders of the British cruisers in the Bay of Saint

Lawrence are in the habit of disguising their vessels as fishermen, so as

to decoy the American vessels within their reach, when they become

fishers of men and of prize-money. This is true ; and some of the tricks

resorted to in years past by some of the i)rovincial officers would dis-

grace any sailor. The present year the colonial vessels are said to look

more like common merchant vessels than armed cruisers, and are dis-

tinguished from others only when they have the pennant up, which is

not always the case."—(Gloucester Telegraph, October 18, 1852.)

1852.

—

American mackerel schooners not permitted to fish in

BAY CHALEUR, and OTHERWISE ANNOYED BY BRITISH CRUISERS.

Schooner " Mary Niles," Captain Pool, arrived yesterday from the Bay
of Saint Lawrence. Captain Pool informs us that the steamship " Devas-

tation" will not allow the fishermen to fish in the Bay of Chaleur, He and

others were driven out. There were plenty of fat mackerel there, six

and seven miles from the shore, and had he been allowed to fish he could

have filled his vessel with three or four hundred barrels, whereas he only

brought home one hundred. The captain of the "Devastation" told

Captain Pool that he should not alloic them to fish in the Bay of Chaleuty

or loithin three miles of any of the hays.
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The officers of the steamer were making every efiort to catch the ves-

sels, and resorted to many tricks in order to entrap them. Captain

Pool states that the steamer had several times come suddenly round

Point Miscou (in order to catch the American fishermen unawares).

Among other things, the officers of a cutter, when they boarded a ves-

sel, even if she were six or seven miles from the shore, would feel of the

Jishing-lines to see if they were we^.— (Gloucester Telegraph, August 21,

1852.)
1852.

—

Scarcity of mackerel.

The Gloucester Telegraph says returns of mackerel at that port for

the past year fall short full one-half of what the receipts were last year;

cause, trouble with the English. Prospects for remainder of season not

favorable, and if vessels now out return with more than half a fare it is

more than is anticipated.—(Barnstable Patriot, August 28, 1852.)

1852.

—

Arrivals from: the bay.—reported interference of

british cruisers.

There have been several arrivals from the Gulf of Saint Lawrence since

our last, and they confirm our previous statements in regard to not being

allowed to fish in the Bay of Chaleur. * * * These vessels were

obliged to return home without obtaining a full fare ; could they have

fished in the Bay of Chaleur they would have filled their vessels with

fat mackerel. * * *—(Gloucester Telegrai^h, August 25, 1852.)

1852.—A SCHOOL OF MACKEREL OFF CAPE ANN.

Quite a "school" of mackerel have been around our shore during the

week past, and our Eockport friends have reaped a rich harvest. Some
of the boats from our harbor have taken large quantities, but we under-

stand they had struck off yesterday.—(Gloucester Telegraph, August

28, 1852.)

1852.

—

KePORTED scarcity of mackerel IN THE BAY.

Two or three vessels have arrived since our last, but they bring no

news of importance, except a scarcity of mackerel.—(Gloucester Tele-

graph, September 18, 1852.)

1852

—

The mackerel season drawing to a close.—small catch
of the fleet due to trouble in bay of saint LAWRENCE.

The fishing season for mackerel is fast drawing to a close, and there

are but few weeks left before the vessels will be hauled up. The re-

turns of mackerel this year at this port fall short full one-half of what

the receipts were at this time last year. This, owiug mainly to the

trouble at the Bay of Saint Lawrence, the vessels being obliged to keep

farther from the shore than they heretofore have done, for fear the offl-
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cers of the cutters would say they were within the limits, and seize

them. Not being allowed to fish in the Bay of Chaleur is another cause,

as our vessels in years past have sometimes obtained full fares there,

and would have done so this year could they have fished in that bay, as

it was full of mackerel. Last year at this time many of the vessels

had returned from their second trips, but now there are many who have

not returned from their first, and there will be but few who will make
more than two.

The prospect for the remainder of the season is not very favorable,

and if those vessels now at the bay return with more than half a fare,

they will do better than is now anticipated. The fish at this season

tend mostly in-shore, and at the best fishing-grounds there are two or

three cutters who will keep the Americans off, and they will therefore

not be able to do much.

The quality of mackerel this season has been different than for a few

years i^ast. Those brought from the bay have been very large and

handsome, and commanded high prices; while those taken off our coast

have been smaller and not of so good quality. Sales have been made
this week of several trips of bay mackerel at the following rates: ISTo.

I's, $12; 2's, $10; 3's, $6.75. Shore mackerel have brought $9f, $7f,

and $5^ for the three ]!^os.—(Gloucester Telegraph, September 25, 1852.)

1852.—Loss OF MANY MACKEREL SCHOONERS IN THE BAY.

The Gloucester Telegraph of October 30, 1852, reports the loss of 21

vessels at Souris, Prince Edward Island, in a heavy gale which took

place on the 15th of that month. The vessels went into that harbor

with the wind NE., but it shifted suddenly round to the SSW., and

they could not get out.

1852.

—

EeMINISCENCES of CAPT. J. W. COLLINS.

In the spring of 1852 I went south on a mackerel trip in the schooner

"Science," of about 50 tons, old measurement. We started about the

1st of May, and were gone four or five weeks, bringing to Boston a fare

of 45 sea-packed barrels. Our fishing ground was from Barnegat to

Block Island, though we caught but few mackerel south or west of Fire

Island. At this time all of the vessels belonging to Northern New
England ports salted their spring catch of mackerel, and generally

packed them north of Cape Cod. A considerable number of sloop

smacks, belonging at Noauk and New London, Conn., engaged in the

spring mackerel fishery to supply the New York market, taking the fish

in alive in their wells. Their crews fished with poles, as anglers do for

trout, being thus enabled to drop the mackerel into the well without

touching them, even from the extremities of this vessel. In June we

went to the Bay of Saint Lawrence, where we caught about 150 barrels,

being absent from home nearly seven weeks. The mackerel were of

large size that year in the Gulf of Saint Lawrence, but not very abun-
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dant. Off the New England coast they were very plentiful and in fine

condition, though of medium size, scarcely any, or none, being large

enough to pack for No. I's. After returning from the Gulf we fished off

the New England coast from Mount Desert Eock to Cape Cod, though

we did the best off and around Monhegan Island during the month of

August and early in September, At that time a large fleet was fishing

off the Maine coast.

1852.

—

Mackerel fishery of new Brunswick in 1852.

Perley, in his Report on the Fisheries of New Brunswick for 1852,

says: "It must be considered settled that the mackerel fishery as a

branch of business cannot be said to exist in New Brunswick, although

the eastern shores of the province and the whole Bay of Chaleur offer

the greatest facilities and most abundant supply of fish.

" It is highly desirable that something should be done to encourage and

I>romote this fishery, which evidently offers such ample reward to the

energy, enterprise, and industry of the people."—(Page ]6.)

1853.

—

The armament in provincial waters for breaking fp
the american mackerel fishery.

The St. John New Bruuswicker, of the 31st ultimo, announces the ar-

rival at St. John of H. M. ketch " Netley," which is to be stationed in the

Bay of Fundy for the protection of the fisheries this season. H. M.

screw steamship " Plumper," fitting out in England, is also expected to

be stationed in the bay. H. M, steamers " Basilisk," "Vixen," and "Dev-

astation" are to be stationed at Newfoundland and in the Gulf; and four

brigantines or schooners are to be immediately fitted out at Halifax for

the Gulf, each under the command of a lieutenant in the navy, with

twenty-five picked men in each from the flag-ship " Cumberland." These

vessels, says the Bruuswicker, with other arrangements for an efficient

boat service at several of the most favorable resorts in the Gulf for

American mackerel fishers, will doubtless prove the means of preventing

encroachments this season, and tend greatly to break up the American
mackerel fishery in the Saint Lawrence.—(Gloucester Telegraph, June

4, 1853.)

1853.

—

Mackerel in western nova scotia.

The Yarmouth Herald says: "We are glad to hear that mackerel

liave been abundant at the Tusket Islands during the past week. In

two days two seines secured over 600 barrels. Within the last few

days a considerable quantity of small mackerel and fat herring have

been caught in this harbor."—(Gloucester Telegraph, July 16, 1853.)

1853.

—

First arrival from the bay—reported scarcity of
mackerel.

The "Leonard McKenzie" arrived at this port on Sunday from the Bay
of Saint Lawrence 5 reports mackerel as not being very plenty, and

the vessels were not doing much.—(Gloucester Telegraph, July 20, 1853.)
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1853.

—

Mackerel in Gloucester harbor.

A large school of mackerel has been in our harbor this week, which

has given our shore fishermen a good benefit, and many of them have

improved it. The fish are larger than those here a week or ten days

previous.—(Gloucester Telegraph, July 30, 1853.)

1853.

—

Successful purse-seining on new England shore.

The Newburyport Union states that the schooner "Ada" [arrived] at

that port onWednesday with 320 barrels of mackerel. This is her second

trip in our bay, in both of which she has taken 560 barrels ; most of

them have been caught with a seine. What other mackerel vessel has

done as well as that this year 1—(Gloucester Telegraph, August 3, 1853.)

The Newburyport Union states that the schooner"Ada" has completed

her third trip in eleven days, with 300 barrels, making a total of 850

barrels in less than two months. We do not recollect that any vessel

from this place has ever done so well before j and at the present prices

of mackerel she will pay a handsome profits to her owners.—(Gloucester

Telegraph, August 13, 1853.)

1853.

—

Arrivals and reports from the bay.

There were several arrivals yesterday from the Bay of Saint Lawrence.

* * * In some parts of the bay mackerel were plenty, in others

they were scarce.—(Gloucester Telegraph, August 17, 1853.)

1853.—Su€roEss of the swampscott mackerel seiners.

The schooner "Romp" and the schooner "Vanguard" of Swampscott

arrived home last week, having been engaged in mackerel fishing ofi

Boone Island a few days past with remarkable success. One of the

boats took at one haul of the seine ninety-four wash*barrels of mackereL

In one day she took 155 barrels.

—

Lynn Bay State.—(Gloucester Tele-

graph, August 31, 1853.)

1853.

—

Receipts and prices.

Mackerel remain without change. The arrivals continue moderate

for the seasen. Sales of large for $13.00, $11.50, and $8.12^, and shore

at $11.75, $9.72, and $7.50 per barrel.—(16.)

1853.

—

Extreme high prices consequent upon the scarcity op

mackerel.

The scarcity of this article (mackerel), and the poor prospect, both

in the bay and offour coast, has caused the prices to reach a higher point

this season than ever before known. A trip which arrived on Saturday

morning, was taken up at $15^ per barrel for No. I's, and other num-

bers in proportion.—(Gloucester Telegraph, September 11, 1853.)
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1853.

—

Arrivals from the bay.

Quite a number of vessels have arrived since our last from the Bay
of Saint Lawrence. * * * Fish are reported scarce, and but few of

the vessels are doing anything.

—

(lb.)

1853.

—

The shore fleet.

Our harbor was filled up on Thursday with about 200 sail of fishing

vessels. It was the largest fleet which has been in this season. • * *

—(Gloucester Telegraph, October 8, 1853.)

1853.

—

Destructive gale and loss of vessels at the bay.

The Gloucester Telegraph of October 8, 1853, contains a report of

several mackerel schooners in the Bay of Saint Lawrence during a

heavy gale which occurred on the 29th of September.

1853.

—

Arrivals prom the bay.

About 25 vessels have arrived home from the Bay of Saint Lawrence

since Saturday morning. They bring no news of importance, but all

report stormy weather and a scarcity of mackerel.—(Gloucester Tele-

graph, October 26, 1853.)

1853.

—

Review of the mackerel fishery for 1853.

The season for mackerel is fast drawing to a close, but about six

weeks remaining before the vessels will be hauled up. Present appear-

ances indicate that the catch will be very small compared with last

year. At this port not more than one-third as many mackerel have

been packed as there were up to this time last year. The vessels which

return from the bay do not average half a fare, and those which are fish-

ing off this coast *e doing no better comparatively. There are no

mackerel around our Capes, which is unusual at this time of the year.

This scarcity of the article has carried the price up higher than ever

before known, and the tendency is still upward. Sales have been made
in town, this week, of bay mackerel at $15| for No. I's, $13f for 2's, and

$8^ for 3's; shore do. at $14 for I's, $10^ for 2's, $7^ for 3's, and $5^ for

4's.—(Gloucester Telegraph, October 5, 1853.)

1853.

—

EeMINISCENCES of CAPT. J. W. COLLINS.

In June, 1853, 1 went to the Gulf of Saint Lawrence, in the schooner

" Valiant," leaving home about the middle of June. The mackerel were

large that year in the Gulf, but rather scarce. Some of the vessels

succeeded, however, in getting fine fares, but we were not so fortunate,

since we brought back only CO barrels of mackerel, though absent from

home six weeks. Medium-sized mackerel were quite plentiful off the

coast of Maine in August and September, and some of the vessels did
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quite well. A curious thing, however, in connection with the shore-

fishery that year was, that while mackerel could be caught to a consid-

erable extent close into the shores of the out-lying islands and around

the ledges, but comparatively few could be taken farther out to sea.

The consequence was that many of the vessels were provided with boats

in which the fish were caught. This was especially the case with those

fishing round Monhegan Island, where a small fleet of vessels lay in

the harbor, and the crews went out in boats round the island, catching

the mackerel close into the rocks. The vessel I was in was one of this

fleet. On several occasions we found excellent good fishing in our

boats, frequently not more than a stone's throw from the surf on the

shore.

1853.

—

Success of the spRiNa mackerel fishery on the coast

OF the united states.

Several mackerel catchers have returned to Provincetown to pack,

with liberal success. A large quantity of mackerel have been caught

in and about the harbor in nets—prospect for fishingremarkably good.

—

(Barnstable Patriot, May 31, 1853.)

1853.

—

NeWBURYPORT vessels in the gulf of saint LAWRENCE.

The iS"ewburyport Herald, of Friday a. m., has a letter dated Cascum-

peque, Prince Edward Island, September 15, which says

:

"It is blowing a gale from the northeast, and this harbor is full of

vessels, say 120 sail. Hereby I send you a memorandum of Newbury-

port vessels and their catch of fish. These vessels are all here in the

harbor: 'Gentile,' 230 barrels; 'Paragon,' 100; 'Arctic,' 190; 'Equa-

tor,' 130; 'Lydia,' 370; 'Palm,' 60; 'M. C. Ames,' 20; 'Angelia,' 70;

'Ada,' 12 ; there is quite a fleet near Gaspe and some at East Point. As
a general thing the fleet has been unfortunate."—(Barnstable Patriot,

October 4, 1853.)

1854.

—

Abundance of mackerel on the new England coast.

Mackerel were unusually plenty on the coast this year. Old fisher-

men declared them to be more so than at any other time within twenty-

five years. Considerable quantities were taken from the wharves in

Lynn.—(History of Lynn, Lewis & Newhall, p. 439.)

Mackerel.—Welearn from the Salem Eegisterthat mackerel continue

abundant in the waters near the city. On Tuesday week, a leviathan of

the mackerel species, three pounds in weight, was caught near Black

Rock, and on the same day two others weighing five pounds each, were

captured oft' Tompkins Island.

A. correspondent of the Herald says that mackerel had made their

appearance in great numbers during the past week at Danversport, and

they have been caught by the bushel from the wharves and boats.

—

(Barnstable Patriot, August 8, 1854.)



348 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [258]

1854.

—

Reminiscences of capt. j. w. collins.

In July, 1854, I agaiu weut on a mackerel trip to the Gulf of Saint

Lawrence in the pinkey ''Julia Ann." The Gulf mackerel that summer
were large, though rather scarce on the greater part of the fishing

grounds. A fleet of about fifty sail, of which our vessel was one, did

remarkably well in August on a small spot of shoal ground lying off to

the southwest of Cape Gasp^, and known to the local fishermen as

Yankee Bank. Instead of fishing here as in the usual manner, by lying

to and drifting, the vessels were all brought to anchor at a short dis-

tance from each other, and, while fishing, lay sprung vp. As a rule the

mackerel would take the hook only at night and early in the morning,

at which times they would bite, perhaps, for an hour or two, while dur-

ing the middle of the day scarcely one could be caught at all. The
weather at this season was exceptionally fine, and the fleet lay for some
weeks contentedly at anchor. Each morning more or less mackerel

would be taken, and when they ceased biting, these were dressed and
salted. In the same manner the fishermen were almost always sure of

a. "sundown spurt." Many of the vessels did excellently well, catch-

ing more than 200 barrels of fine large mackerel, for which they ob-

tained a high price, and we, ourselves, succeeded in taking over a hun-

dred barrels, with a small crew of nine or ten men. This amount, to-

gether with the fish we had previously caught, made us up a fine fare

of 150 barrels, for which we obtained a high price. This yea,r the

schooner "Game Cock,'- of Hingham, was provided with a peculiar form

of si)ring seine, by which it was expected that a school of mackerel

which had been tolled alongside of the vessel might all be caught at

one time in the net. The schooner was provided with long outriggers,

from the bow and stern, by means of which the net could be drawn
outward from her side, underneath the fish, in such a manner that they

might be inclosed in a bag of netting—the edges of which would be at

the water's surface—before they would be aware of it. This contrivance

did not, however, succeed very well, and no attempts were made to use

it, that I am aware of, after this summer in the bay.

1854.

—

Poor quality of the mackerel taken in the gulf of
saint lawrence.

The Gloucester Telegraph says that " in previous years the quality of

mackerel taken at the Bay of Saint Lawrence has been mostly larga

and fat, but this year it has been different. In 1853 Gloucester re-

turned over 20,000 barrels of No. 1 mackerel. This year there will be

returned scarcely 5,000 of that No. 1"—(Barnstable Patriot, December
26, 1854.)

1855.

—

Mackerel fishery of cape cod.

Several mackerel fishermen arrived at different harbors on the Cape
last week, having from 150 to 180 barrels each. The prospect of the

fishermen is generally very good.—(Barnstable Patriot, August 28, 1855.)
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1855.

—

Spring fishing in barnstable bay.

For a week past our bay has been enlivened with the presence of

quite a fleet of vessels and boats, engaged in taking mackerel. They

are quite abundant, and the most encouraging fares are realized. Yes-

terday a fleet of nearly two hundred sail was in sight from our ofiice,

and we learn that most of the crews have averaged some thirty barrels

per day for some days past. Persons in boats have, in many instances,

taken several barrels, and last week Capt. Ainsley Howes, of Dennis,

took seven barrels in a single day. Those are lucky times for our fisher-

men.—(Barnstable Patriot, May 20, 1855.)

1855.

—

Reported abundance of mackerel south.

The Newburyport Herald learns from one of the crew of the schooner

" Flying Cloud," who arrived home by land on Friday, that all the

vessels were rapidly filling up, and that the catch of mackerel out

south, this year, will be greater than for many years past. He reports

the mackerel to be of large size and of good quality, the coves and har-

bors being literally swarming with them.—(Gloucester Telegraph, June

6, 1853.)
1855.

—

First arrival from the south.

The schooner " Leader" arrived at Newburyport on Saturday. The

Herald says that this is the first of the fishing vessels arrived from the

southern coast. The fleet are reported as doing a fair business. The

"Leader" packed out 104 barrels. Only $G per barrel offered for the

catch.—(Gloucester Telegraph, June 13, 1855.)

1855.

—

Only moderate fares obtained by the southern fleet.

The Newburyport fleet of southern fishermen are fast arriving home

with moderate fares, and, at the present prices of mackerel, making but

small profits. Several of them by falling in with fish off Cape Cod, on

their way home, were able to add something to voyages that otherwise

would not have paid.—(Gloucester Telegraph, June 27, 1855.)

1855.

—

Arrivals from the bay—unprofitable trips.

Several vessels have arrived within a few days from the Bay of Saint

Lawrence with tolerable trips of mackerel, so far as quantity is con-

cerned, but the quality is poor, and the price is so low that hardly one

of them will pay their expenses. This, however, is better than last sear

son, when many of the vessels came home with only from 15 to 40 bar-

rels each.—(Gloucester Telegraph, August 1, 1855.)

The jSTewburyport Herald states that the fishermen of that port are

fast arriving from the Bay of Saint Lawrence with about average fares,

and report the fleet not to be doing more than that. If prices keep up

they will barely make a living business, and if they decline the fisher-

men will come out at the close of the season where they have often been

of late years, without enough, take the fleet together, to square their

bills.—(Gloucester Telegraph, October 3, 1855.)
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1855.

—

Large hauls in Halifax harbor.

The Halifax Colonist of the 3d instant says :
" Large hauls of mack-

erel have been taken, within the last few days, along the shores from the

head of the Basin to Portuguese Cove, wherever there was a seine set.

Some of these fish will make superior No. I's, and the quantity taken is

valued at a very large sum of money."—(Gloucester Telegraph, Novem-

ber 14, 1855.)

1855.

—

The baymen.

All of the bay vessels have now arrived home but three, and those,

we understand, are on their way. A larger quantity of mackerel has

been taken this year than last, and some of the vessels have made a

good year's work, but the average of the vessels is not much better

than it was in 1854, the expenses of the business being so high and the

quality of the mackerel being so low. The season closes later this year

than usual, some of the packers having several trips still on hand to

l)ack out.—(G-loucester Telegraph, November 28, 1855.)

1855.

—

EeMINISCENCES of CAPT. J. W. COLLINS.

The spring mackerel on the southern coast, in 1855, were small, aver-

aging 12 inches or less in length. They were fairly abundant, but being

so small, and also very poor, were low in jprice and scarcely worth

catching.

In the summer mixed mackerel were very abundant in the Gulf of

Saint Lawrence. It should, however, be mentioned that but few of

these were of large size, that is, of suitable size to cull as No. 1 fish.

The great majority of the mackerel were of small size, ranging in length

from lOi to 12 inches. These were exceedingly plentiful, and, especial-

ly during the earlj"" part of the season, took the hook very readily, so

that some of the vessels succeeded in obtaining full fares in a very short

time, in fact, in some cases the only limit being the time required by

the crews to catch and dress the fish.

I went south early in May in the schooner " Matilda," about 45 tons,

old measurement. We fished principally at Sandy Hook and along the

back side of Long Island. The best day's fishing (about 30 wash-bar-

rels) was obtained a little to the westward of Montauk Point. We were

absent about four weeks, bringing to Boston a fare of about 50 barrels

of salt mackerel.

About the middle of June I went to the Gulf of Saint Lawrence in

the same vessel. Our skipper had been one of the " lucky ones" who
had siTCceeded in getting a fare of large mackerel on Yankee Bank the

I)revious summer, and being fully impressed with the idea that he could

again do the same, and thinking the small mackerel hardly worth sav-

ing, he made it a rule to throw away all but the largest fish during the

first part of the trip ;
it olten happened tliat, from a catch of twenty to
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twenty-five barrels, we would not save more than two or three barrels.

The result of this was that a large part of the best fishing season passed

away almost unimproved by us. In the end, after four months absence,

we had to return home with only 160 barrels of mackerel, considerably

less than a full fare.

1856.

—

Eelative importance of the shore and gulf of saint

lawrence mackerel fisheries.

According to the Cape Ann Advertiser, the shore mackerel fishery in

1856 was very unsatisfactory, the mackerel refusing to take the hook.

The bay fishery was fairly successful.

1856.

—

The mackerel fishery of new England.

The Gloucester Advertiser of January, 1857, reviews the season of

1856 in the following manner

:

"The first trips to the bay were very successful, and the prospect to

the 1st of September very encouraging. The catch of mackerel ex-

ceedingly large. Mackerel, however, have rated low, and the poor

success of the last trips to the bay proved very disastrous, and rendered

the closing up of the season's work very poor. Many of the vessels

have not paid their current expenses, and empty barrels and salt are

left on the owners' hands."

1856.

—

Eeminiscences of capt. j. w. collins.

In the summer of 1856 the small mackerel which were found the year

before in the Gulf of Saint Lawrence had increased in size so that they

ranged in length from about twelve to twelve and a half inches ; though

at this time, scarcely any large fish were found in the schools. In July

I went on a mackerel trip to the Gulf in the schooner "Good Intent."

After trying a week round the northern ])art of Prince Edward Island

and on Bank Bradley, we went to the Magdalen Islands, where, about

the eastern end of the grouj), we found mackerel abundant, and suc-

ceeded in obtaining a full fare in two or three weeks. After return-

ing home and packing out our trip, we fished off" the New England
shore but found mackerel rather scarce, and, like those in the Gulf, of

medium size. Many of the vessels did excellently well mackerel fish-

ing in the Gulf of Saint Lawrence this year, bringing home two full

fares.

1857.

—

Slim doings of the southern fleet.

Accounts from the southern fisheries have been received. The Bos-

ton Traveller says the catch has been very slim. A few vessels from

Kewburyport were reported. The "Atlas" had the largest number, 80

barrels ;
" Roanoke," 24 ; " Tyro," 10. The two first weeks of this month

being considered the best of the fishing season in those waters, there is
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a slight chance of their being able to increase their catch suflScient to

meet their expenses. As a general thing the southern fishery does not

pay to follow. The fleet to these waters every year diminishes, and

will eventually be abandoned.—(Gloucester Telegraph, June 10, 1857.)

1857.

—

The price of mackerel enhanced by the demand for
shipments to california and australia.

The active demand lor mackerel for shipment to California and Aus-

tralia, says the Boston Traveller, and the comj)aratively small catch

thus far has caused an upward tendency in prices, and si)eculators are

now paying for No. 2 $12.50, large 3's $9, and small 3's $8 per barrel,

which are higher prices than we have ever before known. Heretofore

Philadelphia has controlled the market for these fisii, but the New
Yorkers are now attempting to get this trade in their hands, and it is

resulting very favorable to the fishermen. As new markets are being

opened for shipment, an impetus will be given to this branch of busi-

ness heretofore unknown. Additions are making to the fleet in all our

fishing ports, and upon the arrival of the baymen there is considerable

competition by the New York and Philadelphia agents to secure fares.

* * * —(Gloucester TelegTaph, August 5, 1857.)

1857.

—

Unfavorable reports from the bay.

A vessel arrived from the Bay of Saint Lawrence yesterday rej^orted

that the vessels have done but little during the last four or five weeks.

Mackerel were scarce and the weather very rough. During one fort-

night but two days were obtained in which the vessel could go out to

fish. Some of the vessels were coming home with half fares.—(Glou-

cester Telegraph, October 3, 1857.)

1857.

—

Mackerel schooners stranded in the bay.

A dispatch received in town this morning reports that eleven [Glou-

cester] vessels went ashore at Cheticamp last Thursday * * *

—

(Gloucester Telegraph, November 3, 1857.)

1857.

—

High line op the mackerel fleet.

Oapt. George Janovin, of the schooner "Eleanor," which arrived yes-

terday, has made three trips to Bay Chaleur, and packed out GGO barrels

of mackerel. This being the largest fare caught. Captain Janovin will

be entitled to wear the laurels for this season.

—

{JSCewhuryport Herald,

—(Gloucester Telegraph, November 14, 1857.)

1857.

—

Reminiscences of capt. j. w. collins.

This was another year when mackerel were plentiful in the Ghilf of

Saint Lawrence, and at this time a considerable percentage of them
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were of suitable size to be packed for large flsb. As in previous years

a large fleet of vessels went to the Gulf. In July I went to thebay in the

pinkey " Einaldo," 33 tons, old measurement. We fished principally

along the north shore of Prince Edward Island from Eastern Point to

Cascumpec. Wo succeeded in getting a full fare of mackerel—about

150 barrels—in five or six weeks, with a crew of seven men all told. I

left the " Kinaldo " in the Strait of Canso on her return home, and shipped

on the schooner " Mary Ellen," of Truro, Massachusetts, and returned

again to the Gulf. During September and the first part of October, we
fished on the north side, or in the waters termed the Bend of Prince

Edward Island, mostly in the vicinity of Malpec, where was gathered

a fleet of 200 or 300 sail of American mackerel schooners. Mackerel

were fairly abundant in that locality, and many of the fleet did well.

Having secured enough fish to complete our fare early in October we
left the Bay and came home. After packing out our fish we engaged for

a few weelcs in fishing on the New England coast, though with indifferent

success. The mackerel off our own shores that fall were mostly of small

size and not very plentiful. The vessels that arrived home with their

fares early in the fall were much more fortunate than those coming in

at a later date, since the price of mackerel was very much affected by

the financial panic, which occurred during that autumn. I left the

"Mary Ellen" a couple of weeks before the close of the season and went

home. But little was done, however, at mackerel-fishing late in the

fall.

1858.

—

Early start for the bay.—increase in the bay fleet.

Several vessels have already started on their first trip to the bay ; and

active preparations are now being made for the fitting out of others,

which will be ready to sail in the course of a fortnight. The bay fleet

will be larger this season than last by some thirty sail.—(Cape Ann Ad-

vertiser, May 22, 1858.)

1858.

—

Arrival of baymen.—scarcity of mackerel.

Since our last issue there have been several arrivals from the Bay with

average fares. They report mackerel scarce when they left.—(Gape Ann
Advertiser, July 31, 1858.)

1858.

—

Early start for the bay.—poor success of the south-

ern FLEET.

The George's fishing has been very dull for the last month or six

weeks, and a large portion of the fleet are now in port, painting up and

getting ready for the bay. It is calculated that by the last of the month

two-thirds of the fleet will be there or on the way. This is earlier than

usual, and we trust they will return with full fares.

8. Mis. 110 23
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Several vessels have arrived within a few days from the South, where

they have met with poor success, getting few mackerel. Our vessels

have never been very successful in the spring mackereliug at the south.—

(Gloucester Telegraph, June 2, 1858.)

The Yarmouth Eegister reports that the fishermen who have this

spring made their usual trips to the southern waters have met with poor

success, the best returning not over 25 barrels. Those who have arrived

report the whole mackerel tleet as doing a j)oor business.—(Gloucester

Telegraph, June IG, 1858.)

1858.

—

The shore fleet off cape ann.

Quite a large fleet of mackerel catchers have been visible a few miles

oft" the Cape during the past week. Several of them have done well;

one vessel we learn having caught sixty wash-barrels in one day, others

have taken twenty-five. They report mackerel plenty, but unusually

shy of the hook.—(Gape Ann Advertiser, October 9, 1858.)

1858.—A GOOD bay trip.

One of our vessels recently" returned from the bay with a fare, the

proceeds of which amounted to $4,234.—(Cape Ann Advertiser, Novem-

ber 25, 1858.)

1858.

—

Last arrival from the bay.

The last of the bay fleet that is expected to arrive has made her ap-

pearance, and the mackerel season has closed.—(Cape Ann Advertiser,

December 3, 1858.)

1858.—A BIG day's work.

The Portland Argus states that one day last week two men engaged
in fishing off" that harbor caught mackerel which they sold for the sum
of $90. The weight of the mackerel caught was about 1,500 pounds.

—

(Gloucester Telegraph, June 26, 1858.)

1858.

—

Mackerel plenty off newburyport.

Mackerel are now schooling in abundance in Newburyport Bay. The
schooner Coral seined one day last week, in the vicinity of the Isle of

Shoals, 30 barrels.—(/^.)

1858.

—

Small spring catch.

The Hyannis Messenger says that the catch of mackerel up to the

present time has not been a quarter of what it was last year.—(Glouces-

ter Telegraph, July 3, 1858.)
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1858.

—

The SPRING- FISHERY AT THE MAGDALEN ISLANDS.

We subjoiu an extract from a letter dated Port Amlierst, Magdalen

Islands, 7tli June. * * *

We are now taking large quantities of mackerel ; in fact the greatest

quantity ever taken here will be this spring. About 50 sail of strangers

are now fishing here. * * *—(Gloucester Telegraph, -Inly 7, 1858.)

1858.

—

The bay mackerel fleet from Gloucester harbor.

Two hundred and twelve of the fleet have gone to tlie Bay of Saint

Lawrence, and are manned by 2,550 men and boys.—(Gloucester Tele-

graph, July 24, 1858.)

1858.

—

Slim doings of the early bay fleet.

Schooner "John Gerard," from Bay Ohaleur, mackereling, arrived at

Newburyport 21st instant, and reports sailing with a fleet of 25 vessels,

the largest catch of which was 80 barrels. As none of the fleet have

arrived here, it is supposed they are Cape Cod or eastern vessels.

Our skipi^ers prefer stajing the whole season in the bay to coming home
with fares of 80 barrels and less.—(Gloucester Telegraph, August 25,

1858.)

Several vessels direct from tlie bay have arrived at Hingham and

Cohasset the past week, with very slim fares, the highest catch being

about 150 barrels. They report mackerel plenty but will not bite.

—

Gloucester Telegraph, September 8, 1858.)

1858.

—

The mackerel fishery almost a failure.

The mackerel fishery seems to have been almost a complete failure

so tar this season, the number caught being small, and the fish small

and poor. We trust something better may result from the fall fishing.

—

Provincetown Banner.—(Gloucester Telegraph, September 15, 1858.)

1858.

—

The bay mackerel fishery.

Though our vessels are not bringing full fares, the mackerel are

very fine, all large and fat.— (Gloucester Telegraph, September 25,

1858.)

1858.—Partial failure of the mackerel fishery.

There is little hope now that any turn in the fisheries will render

them profitable this year ; but the latest accounts from the Bay of Saiot

Lawrence are more favorable, and those vessels that succeed in taking

full fares—since the mackerel are uncommonly good and the jn-ices

higher—will do well. On our shore the mackerel fishing is not much,

but the vessels here employed in pollock catching hav<^ tlie promise

of a good season. The fish that have annually struck into our bay in
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large schools for some years past, are now plenty.

—

Neivhuryport Her-

ald.—(Gloucester Telegraph, October 13, 1858.)

1858.—Mackerel market.—doings of the shore fleet.

Since last reporte,d the market has been inactive. The shore fleet of

mackerel catchers do not report any success. Last sales at $12.50,

$10.50, and $8.31, for Nos. 1, 2, and 3.—(Gloucester Telegraph, October

27, 1858.)

The Yarmouth Register reports the arrival last week of a fleet of

some 50 sail of fishermen at Wellfleet, with from 10 to 25 barrels each.

They sailed again on Tuesday for another three weeks' cruise, and if not

more fortunate their gross earnings will be very small.—(Gloucester

Telegraph, November 3, 1858.)

Over 100 sail of mackerel catchers, says the Pro\incetown Banner,

tarried in our harbor over Sunday, As yet they have not paid their way,

but still have a faint hope to do something before winter sets in. * * *

—(Gloucester Telegraph, November 10, 1858.)

1858.

—

Success of the Gloucester baymen.

Before the last of the present mouth the last of our fishing fleet will have

returned and the season will be finished. Some time since, in the midst

of discouraging news from the bay fleet of mackerel catchers, we ven-

tured to predict that they would bring at least one full fare of mackerel

which would command high prices. All that have returned up to the

present writing have i)roved the truth of our prediction, and those

which are yet to come—about 75 sail—if the last news be reliable, will

bring average fares. * * * But reports from other jilaces seem to

indicate that the business has been almost a failure this season. The
Cape Cod fishermen, especially, as we learn, have been i^eculiarly unfor-

tunate. Their vessels sent into the bay early, but the poor prospect

discouraged them, and they returned home to meet the same hard luck,

and unless they meet with remarkable success in the few days that re-

main of the season, vessels and crews will be deeply in debt.—(Glouces-

ter Telegraph, November 13, 1858.)

1858.

—

The top and bottom of the mackerel fishery.

One of our vessels recently arrived from the bay with a fine fare,

the total proceeds of which amounted to $4,234. As a contrast to this

we will mention the fact that one which had been absent a number of

weeks brought home only 37 barrels.—(Gloucester Telegraph, Novem-
ber 24, 1858.)

1858.

—

Last arrival from the bay.

The last of the bay fleet that M'as exi)ected to arrive made her appear-

ance on Saturday.—(Gloucester Telegraph, December 1, 1858.)
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1858.

—

Poor success of the newbtjryport bay^ fleet.

The whole bay fleet of Newburyport, comprising upwards of fifty ves-

sels, have returned for the season. The Newburyport Herald says this

has been a very hard year for the fishermen, and adds :
" The result of

this season may be briefly summed up. The schooner, Young Amer-
ica, takes the lead, having ])acked out 500 barrels, stocking $6,150.

But seven vessels have more than paid their expenses ; six others have

barely met their expenses, and the remainder have sunk money."

—

(Gloucester Telegraph, December 4, 1858.)

1858.

—

EEMINISCENCES of CAPT. J. W. COLLINS.

Early in June I again started for the Gulf of Saint Lawrence on a

mackerel trip on the schooner "Good Intent." During June and the

early part of July, we fished along the west shore from Point Miscou

to Eichibucto ; around the north cape of Prince Edward Island, and on

Bank Bradley. Mackerel were found most plentiful during June and

early July about Point Escuminac and in Miramichi Bay. On one

occasion in Jane the schooner " Governor," of Deer Isle, Maine, with a

crew of 12 men, caught more than a hundred wash-barrels in Mirami-

chi Bay, and nearly every vessel in the fleet, which numbered 40 to 50

schooners, did well. About the middle of July we went down to the

east point of Prince Edward Island where our skipper had secured a

good fare of fine mackerel the year previous. Here we continued to

cruise for five or six weeks, going as far up the north side of the island

as Saint Peters, and as far as Surrey and Georgetown on the south side.

We found mackerel scarce, however, in that locality, and were obliged

to return home with a small fare of about 150 barrels; though vessels

fishing at the Magdalens secured fall fares in a much less time. There

was a large fleet fishing off the New England coast that fall, and we
also engaged in the shore mackerel fishery after packing out our bay

trip. Mackerel were not abundant, however, off our own coast, and we
did rather poorly. In October I left the " Good Intent," which was about

to haul up, and shipped in the schooner "E. W. Merchant," of Gloucester,

in which I continued for about three weeks. During that time we
fished all the way from Cape Ann to Chatham, including Middle Bank
and Barnstable Bay. Our success, however, was limited, since we
caught only about 30 barrels of mackerel. The " Merchant " was the first

real clipper-schooner in which I had sailed. Her performances seemed

to me, at that time, quite wonderful.

1858.

—

Success of the gill-net mackerel fishery^ in cape cod

bay.

The Provincetown Banner of early December, 1858, contained the

following paragraph

:

"Fat mackerel.—The bav was visited last week with one of the
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finest schools of mackerel that was ever known to enter these waters.

Those who set nets on Thursday and Friday nights were exceedingly

fortunate. On both of those nights every net meshed more or less fish,

while some of them were so loaded with mackerel as to sink ; some men
took as high as 1,500 in one night from their nets. These mackerel are

large and fat, i^acking about 200 per l^arrel. All those fish do not take

the hook at this season of the year ; those who expect a share of them
are under the necessity of providing themselves with nets. To knit

these affords employment during the winter to those who follow the

business or are hired by them. The success of tliose who have supplied

themselves with this apparatus for taking these mackeJrel is an incentive

to others, who have neglected to i^rovide it, to spend their leisure

moments in furnishing themselves with the means of obtaining a share

with their neighbors in future years. While the profits of the mackerel

taken in the bay last week will not in all cases, i^erhaps, fall into the

hands of the most needy, they will be quite generally distributed and

many, both in this town and Truro, are to be congratulated most heart-

ily on their good fortune. Last night 2,000 mackerel were taken off

here in three nets—a great haul."—(Barnstable Patriot, December 7,

1858.)

1859.

—

Decline of the southern mackerel fishery.—small
fleet from gloucester.

The i^ractico of going south for mackerel has almost died out of late

years, and this year there are but three or four vessels in the business.

Some of the vessels who go in quest of bait, however, take mackereling

apparatus with them, to use in case they should be so fortunate as to

fall in with a school.—(Cape Ann Advertiser, May 20, 1859.)

1859.

—

Growing importance of gill-net fishing at cape cod,

Net mackereling seems to be a growing and im])ortant business. The
absence of the bluefish in the bay seems to be hailed with inward satis-

faction by the citizens of Provincetown, and they confidently predict

the return of the palmy days of profitable boat and net fishing, and the

consequent thrift to their town if this piratical enemy of almost every

other species of fish has taken his final departure from their waters.

—

(Cape Ann Advertiser, July 1, 1859.)

1859,—,Sl-:mng mackerel fishing.

Schools of mackerel reported in Boston Bay June 5-10, 1859. Several

vessels returned from the south with good fares. Fleet has been small,

but those that have been engaged in this southern fishery did better

than the average of seasons. Largest catch, 140 barrels of small mack-

erel, selling at $9.50.
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1859.

—

Advantages op gill-netting.

Habits of fish.—Mackerel fishermen oucefouud fish iucliued to take

the hook, as blueflsh, by trawling. Late years they take the hook as

soon as it is thrown into the water, and a vessel needs but a few hours

for a full supply if they will " bite." Xow it would seem that the water

may be full of them and not one of them can bo taken by the hook. At
the i)resent, in Provincetown Harbor, none are taken by the hook, while

the whole harbor is crowded full of them. The introduction of nets has

been a great gain in the way of taking them, and it is predicted by some
that mackerel will soon be taken upon this coast only by nets. How-
ever this may be, it would seem that a change of mackerel would render

it desirable that there should be the corresponding change in the mode
of taking them.—(Barnstable Patriot, June 28, 1859.)

Our Provincetown neighbors seem to have a special benefit this season.

The harbor is crowded full of mackerel, and though they will not take

the hook, they are abundantly meshed in the nets which are set for

them. Some nights as many as two thousand fish have been taken in

the nets of a single man.—(Cape Ann Advertiser, July 1, 1859.)

1859.

—

Fitting away' of the bay fleet.—a new feature in

the mackerel fishery of tab gulf of saint lawrence.

Most of our vessels are making preparations for the bay. The pros-

pects of a good season's work are very flattering, and the number of ves-

sels this season will exceed that of last by a large number.

Some of the mackerel fleet in the bay fishery will take dories this sea-

son. This is a new feature, and will doubtless prove an advantageous

one. Quite a large fleet of cod fishermen are now fitting for bay mack-

ereling.—(Cape Ann Advertiser, May 20, 1859.)

1859.

—

KEPORTED abundance of mackerel in MASSACHUSETTS
BAY.—SUCCESS OF THE SOUTHERN FLEET.

Large schools of fresh mackerel have been reported in Boston Bay
the past week. Several of our mackerel catchers have returned from

the south with good fares. The fleet at the south has been very small,

but those that have been there do rather better than the average of

seasons. The largest catch yet landed has been 140 barrels of small

mackerel. It will l)e seen by our market quotations that they bring a

good price.—(Cape Ann Advertiser, June 10, 1859.)

1859.

—

Successful use of the purse-seine off cape ann.—
schools of mackerel in gloucester harbor.

Last week large quantities of mackerel were seined by vessels on the

north side of the Cape.

Our harbor has been visited by schools of mackerel tlie present week,

but they do not take to the hook.—((yaj)e Ann Advertiser, July 1, 1859.)
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1859.—A SCHOOL OF MACKEREL IN GLOUCESTER HARBOR.—ARRIV-
ALS FROM THE BAY.—PROSPECTS.

A large school of mackerel iu the harbor yesterday, near Day Bar

;

large and fat; several dories took good loads with hook and line;

schooner "Jane," of Swamjiscott, seined a good number.

Twelve vessels arrived from the bay with moderate fares the past

•week. They do not speak very encouragingly of the fleet, many of the

vessels having done nothing, and others have succeeded in getting fi-om

50 to 100 barrels. Probably the whole fleet in the bay will not average

60 barrels apiece.

Our fishermen, however, are not discourag^, but rely on making bet-

ter trips in the fall.—(Gape Ann Advertiser, August 19, 1859.)

1859.

—

Mackerel fishing in the bay.—prices, etc.

Within the last three days 12 vessels have arrived from the bay, aver-

aging 140 barrels each. The fleet generally have not been very success-

ful. Sales yesterday at 16, 13^, and 8^ for I's, 2's, and 3's.—(Cape Ann
Advertiser, August 19, 1859.)

The prospect for a successful fishing season in the bay is quite en-

couraging. * * * If the second trip to the bay should prove suc-

cessful, the business of the year will wind up profitably, and our owners

beprei)ared to commence winter fishing.—(Cape Ann Advertiser, August

26, 1859.)
1859.

—

The bay and shore fleets.

There are about 240 sail of vessels yet to arrive from the bay ; a few

have arrived ; report very rough weather ; no chance to fish for a month

past, and the prospect for a fall catch rather discouraging ; a few ves-

sels reiJorted with good trips ; some have had bad luck (50 to 75 barrels),

and will probably hold on till late in November.
The shore fleet have done nothing the past week, as the weather has

been very cold and blustering. The prospect now is that unless mack-

erel make their appearance off Chatham, the fall catch will be small in-

deed. Some of the mackerel-catchers have gone into pollock-catching,

meeting with good success.—(Cape Ann Advertiser, October 28, 1859.)

1859.

—

Eeminiscences of capt. j. w. collins.

Early in June, 1859, I left the brig "Houston," iu which I had made
a coasting trip, iu Providence, E,. I.; went on to Gloucester and shipped

in the schooner "Arcturus" for a trii) to the Grulf of Saint Lawrence.

This schooner was then on the stocks, but was launched in a few days,

made ready for sea, and we started for the bay. The mackerel were

of large size in the Gulf that year, but exceptionally scarce. On our

first trip we cruised over nearly all of the fishing-grounds that are

usually frequented at that season, and although our vessel was com-

manded by one of the most expert skippers then sailing from Gloucester,
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we obtained only 100 barrels of mackerel—considerably less than half

a fare. We left the bay in August on our return home, and having
packed out our fish and refitted, returned again for a fall trip. We
succeeded in catching 150 sea-packed barrels that autumn, which was
more than an average for the fleet. The price of mackerel was good,

since, to the best of my recollection, we got $14.50 per barrel for our No.

1 fish. My own share for the season's work, from the 1st of June to

November, amounted to $150. The mackerel were also scarce on our

own shore so far as I can remember, and nearly all of the New England
fleet resorted to the Gulf of Saint Lawrence. Several vessels secured

excellent fores of fine large mackerel in the summer of 1859 along the

south shore of the Saint Lawrence between Cape Gaspe and Cape Chatte,

the best catches being obtained in the vicinity of the Magdalen Eiver
and Mount Louis. Captain Peter Sinclair, in the schooner, "C. C.

Davis," did excellently well, perhaps better than any others, bringnig

home a full fare of extra large mackerel, for which a high price was ob-

tained. These fish were taken chiefly in boats which went out from the

vessel and caught the mackerel close into the rocks and along the reefs

making out from either side of the coves. In some instances when the

mackerel played in to the coves, where the vessels lay at anchor, the

fishing was carried from the decks of the schooners which were sprung

lip for the purpose. We had also cruised along this coast in July, but

the mackerel not then having arrived on the shore in any numbers, our

skipper fearing to remain longer, decided to return to the more fre-

quented fishing-grounds in the lower part of the Gulf. An incident

transpired, however, before leaving this section that may be worthy of

mention here. Failing to find the mackerel inshore we one day stood

ofl: between Magdalen Eiver and Anticosti Island, where we caught 17

barrels of fine large fish. It is altogether i)robable that these mackerel

were a part of the school that a short time thereafter were found close

in to the shores.

1859.

—

Prices for mAv':!KErel caught in 1858.

Mackerel, no sales reported some small lots are held at $16.25 and
$14.26, Nos. 1 and 2.—(Cape Ann Advertiser, May 13, 1859.)

1859.—A GOOD TRIP FROM THE BAY.—BIG STOCK.—OTHER ARRIVALS.
PRICES, ETC.

Schooner " C. C. Davis " from the Bay Saint Lawrence, arrived yes-

terday with 250 barrels of large mackerel. Advices from the fleet there

are a little more favorable.—(Cape Ann Advertiser, November 4, 1859.)

Schooner "C. C. Davis" made good trips—two trips to the bay, i^ack-

ing 535 barrels, sold for $7,487.74, leaving over $6,400 net profit after

deducting expenses. Add to this $5,000 made in fishiug, and we have
the handsome net stock of over $12,000 in a single season. Who can

beat this ?
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About 100 sail of baymeu have arrived the past weeli, and our streets

have presented a lively appearance. Clothing dealers doing a good

business. There are now some 50 or 60 sail to arrive. Some do poorly.

One arrived with 20 barrels, another with only 8 barrels. The catch

will ±ViU greatly below last season. The shore tleet have mostly given

up. Mackerel season is about over, and the fleet will soon haul up.

Prices of mackerel : $14.50 and $14.75 for I's, $12.50 and $12.75 for 2's.—

(Cape Ann Advertiser, November 18, 1859.)

1859.—A LATE SCHOOL IN MASSACHUSETTS BAY AND AT CAPE COD.

Mackerel again made tbeir appearance in our waters last week, and

the few vessels who were fortunate enough to be out succeeded in doing

a pretty good business, some of them taking as high as 60 barrels.

Some vessels which had been hauled up fitted out again, and will be

ready to try them as soon as the weather is suitable. It is rather late

in the season, however, to expect any great number of mackerel will be

taken, but if there be any catch the Gloucester boys will be on hand to

get their share of them. Mackerel quiet the past week. Prices $14.50

for I's, $12.50 for 2's.—(Gape Ann Advertiser, November 25, 1859.)

1859.

—

Mackerel market for 1859.

Boston, Jamiary 4, 1860.—Mackerel have sustained very full prices

throughout the year, and have been quite steady. In January last

prices ranged from $15 to $16 for No. I's, $14 to $14.50 for No. 2's, and

$9.75 to $10 for No. 3's, and they were the current rates for the first

four months of the year. In May prices advanced for No. I's and No.

2's, and ruled at $16.75 to $17 for No. I's, $15 to $15.50 for No. 2's, while

No. 3's were sold at $9.50 to $9.75 a barrel. The first arrival of new
No. 3's sold at $10.25 to $11, but prices soon declined to $8 and $9.

The principal sales for some months past have been $14.50 to $15.50 for

No. I's, $12 to $14 for No. 2's, and $9.50 to $10 for No. 3's, closing firm

for all kinds. Mild weather prolonged the fishing season later than

usual, but it is believed that the catch this year will fall short of the

last.

The highest and lowest prices for some years past have been as

follows

:
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18C0.

—

An early start for the bay.

Two vessels, "Charger"and " Fleetwing," the lirstof the season, sailed

from this port for Bay of Saint Lawrence Wednesday [May 23]. About
20 sail will be ready next week, and in a few weeks the greater portion

of the fleet will be ready.—(Cape Ann Advertiser, j\Iay 25, 1860.)

18C0.

—

The newburyport slackerel fleet.

The Xewburyport Herald, April, 18G0, states that the bay fleet has

nearly abandoned the practice of going south for mackerel in the early

spring. But two schooners are fitting out, the "Lola Montez" and the

" Eleanor," and they are stimulated by the high price offered for o's—$10

a barrel. Labrador fleet has usually been successful. Would not pay

for a single year, from great cost of outfits, but those who continue for

several years, till nets and other outfits are used up, find it remunerative.

1860.—A PROPOSED INNOVATION IN THE MACKEREL FISHERY.
•

There is talk of organizing a company for the purpose of fitting out a

vessel to engage in the mackerel fishery of the Xorth Sea.—(Cape xVnn

Advertiser, March 23, 1860.)

1860.

—

First arrival from the bay.—reported small catch.—
3iackerel plenty on new england coast.

Schooner " Light of Home" arrived from the bay with 70 barrels; been

gone ten weeks. This is the first arrival of the season, and a little ear-

lier than usual. Have reports for the following vessels: "St. Cloud,"

125 barrels; "CyrenaAnn," 125; "J. J. Burns," 120; "Anglo Saxon,"

100; "N'orth Star," 100; "Flora Temple," 80; "Electric Flash," 90;

"Oronoco," 25; "Shooting Star," 75; "Chas. McDonald," 75; "Saint

Louis," 90. The fleet will probably average about 60 barrels. "Light

of Home" will fit for another trip.

Shore mackerel quite plenty to the eastward ; one vessel from the

Point has caught 90 barrels on the hook.—(Cape Ann Advertiser, Au-

gust 3, 1860.)

1860.

—

Mackerel abundant off cape ann.—a good catch.

Large quantity of mackerel taken oft' Rockport on Saturday last.

One seine obtained 225 barrels of pretty fair mackerel, while quite a

number of barrels were caught by dory fishermen. Quite a streak of

luck.—(Cape Ann Advertiser, July 13, 1860.)

1860.

—

Abundance of mackerel off the 3iaine coast.—scar-

city in the bay.

The shore fleet have met with a streak of luck quite unprecedented,

mackerel of good size swarming the eastern shores of Maine, and take
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the hook very readily
J
largest haul is 160 bbls. brought iuby the "Electric

Flash," all caught on the hook in about ten days. Glad of the luck, be-

cause for many years they have done poorly. Bay fleet advices report

mackerel scarce.—(Cape Ann Advertiser, August 10, 1800).

1860,

—

Arrivals from the bay and shore fleets.

Eighteen vessels arrived from the bay during the past week, bringing

in 1,743 barrels to a vessel, averaging 97 barrels to each vessel ,• 12 of

shore fleet arrived with 1,305 barrels—108 barrels to a vessel. From
the bay 9,000 barrels less this year than last. Many have not paid their

outfit bills. Shore fleet have done a little better, but not first rate.

Quite a number of the Cape Cod mackerel fleet in the harbor yes-

terday ; brisk trade retailing mackerel at 5 cts. lb.—(Cape Ann Adver-

tiser, September 14, 1860).

1860.

—

Arrival of some of the bay fleet.

Since our last 12 vessels have arrived from the bay with an aggregate

of 1,377 barrels of mackerel.—(Cape Ann Advertiser, August 24, 1860.)

1860.

—

Good catch of a cohasset hooker off the new Eng-

land COAST.

Schooner " Harriet Torrey," of Cohasset, caught 1,500 barrels of mack-
erel in 1860. Wm. Berdick, of Cohasset, caught 137 barrels with his

own hook, which will clear, above expenses, $548. Shore fleet have all

done well. Bay fleet have done poorly.—(Contemporary record.)

1860.

—

Eeminiscences of capt. j. w. collins.

In July, 1860, after returning home from a cod-fishing trip to. Cape
North I went to the Gulf of Saint Lawrence on a mackerel cruise, in

the schooner " Ocean Traveller" of Gloucester. Leaving home about the

1st of July, we passed through the Strait of Cause on the 5th, i)assed

up along the north side of Prince Edward Island
j
along the west shore,

crossed Bank Orphan, fished around Bonaveuture, and up by Cape
Gaspe and Cape Kozier without finding mackerel enough to induce us

to remain in any one place, though we tried frequently on our way. In

the cove at Cape Eozier we anchored, with a number of other vessels,

and succeeded iu catching 21 barrels at a spring iu three or four days,

getting a few mackerel each morning and evening. Influenced by the

success which had been met with by several vessels the previous year

along the southern shore of the Saint Lawrence we, as well as many
others of the mackerel catchers, went there fitted for inshore fishing,

taking along with us four or five dories in addition to our yawl-boat

which was carried at the stern. Leaving Cai)e Eozier, where the mack-

erel had ceased taking the hook, we ran up around the coastto Magdalen
Eiver, where we stopped and tried for mackerel. We continued tr cruise
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along the shore for about five weeks, going as far north as Mount Louis,

butmet with extremely poor success ; so much so, indeed, that after being

in the bay nea rly six weeks we had taken only 27 barrels ofmackerel, includ-

ing the 21 barrels caught at Cape Hozier, of which mention has been

made above. At last, feeling fully convinced that mackerel would not

strike in on the south shore of Saint Lawrence, and the advanced sea-

son and state of the weather warning us of the risk of remaining any

longer on that coast, we proceeded south and began fishing around the

Magdalen Islands, where, in about three weeks, we succeeded in catch,

ing enough mackerel to make us up a fare of 125 sea-packed barrels,

which, for the time and place, was much better than an average. For
the No. 1 mackerel on this trip (a large percentage was No. I's) we ob-

tained $18.50 per barrel. My own share for the trip was $124.25. After

returning home and packing out our bay trip, we engaged in the mack-

erel fishery off the New England coast. The contrast this year between

the Gulf of Saint Lawrence and the New England coast was quite re-

markable, since in the former the mackerel were almost all of large size

and very scarce, as has been shown, while on our own coast mackerel were

ofmedium size, averaging about 12 inches long, and verj' abundant. After

returning from the bay we made two trips, taking altogether 275 sea-

packed barrels of mackerel. For the first fare of 175 barrels we got

$8.50 per barrel ; but for the last trip the price was lower. A large

portion of the mackerel catchers were fishing off the New England coast

during the summer and autumn, and it is perhaps safe to estimate that

at one time a fleet numbering five or six hundred sail were engaged in

fishing for mackerel in Barnstable Bay. The mackerel at one time dur-

ing the fall were exceedingly abundant off Truro and Wellfleet. This

was very advantageous to the fishermen, since in this partially sheltered

bay fishing could be carried on much longer than in other places, and,

consequently, a great amount of mackerel were taken. But little was
done, however, outside of Cape Cod along its eastern shore, from the

Highland to Chatham, as has been the case in other years. The mack-

erel which had remained for several weeks in Barnstable Bay, when
once outside of Eace Point and on their way south, moved so rapidly

that but comparatively few were taken.

1860.

—

Successful use of the purse seine off cape ann.

A large quantity of mackerel were seined off Kockport on Saturday

last. One seine obtained 225 barrels of i^retty fair mackerel, while quite

a number of barrels were caught by dory fishermen.—(Cape Ann Ad-
vertiser, July 13, 1860.)

Small catch by' the newburyport fleet at the south.

Southern fleet have all returned, and are now fast leaving for the Bay
of Chaleur. Catch south small. "Sarah Jane" took 112 barrels of

mackerel, and 50 of bait. Largest catch.—(Newburyport Herald, June

28, 1860.)
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Hook and line fishing off the new England coast.

The SHORE fleet.—The largest trip brought into this port is by the

"Sunnyside," 200 barrels, after an absence of three weeks. Schooner

" Ripple" arrived lately Avith 100 barrels in 10 days.—(Cape Ann Adver-

tiser, August 24, 18G0.)

18G0.—Spring and gulf mackerel fishery.

The-Oape Ann Advertiser of May 4, 1860, remarks:

"A few vessels have started for the south to prosecute the mackerel

fishery. The number will be less than any previous season, owing to

the ill-success of this branch of the fisheries of late. A large number
will leave for Bay Chaleur the latter part of May and early in June, as

the George's fishery is not very profitable at present."

1860.

—

The southern mackerel fleet.

The Cape Ann Advertiser of June 8, 1800, announces that six vessels

had arrived since the last issue of the paper, the average being 100

barrels, and the prospect very good.

1800.—Spring and gulf mackerel fishery.

The Cape Ann Advertiser of June 15, 1860, states as follows

:

"The southern fleet have nearly all arrived home and are fitting away
for the bay. Late arrivals report the mackerel as being very small,

the large ones having struck off to other waters; evidently the mack-

ereling season at the south is about over. Vessels did better than last

year."
1860.

—

Fishing on the coast of maine.

Mackerel of good size are swarming the eastern shores of Maine, and
take the hook very readily. The largest haul brought into this ])ort is

160 barrels, by schooner "Electric Flash," all caught on hook in about
ten days.—(Cape Ann Advertiser, August 10, 1860.)

1860.

—

The fall mackerel fishery in cape cod bay.

The Gloucester Telegraph of December 19, 1860, quotes from a recent

number of the Yarmouth Register to the efiect that mackerel had never

been more numerous in Cape Cod Bay than during the four preceding-

weeks. They would not bite, but were caught in great abundance in

nets. One man took from his nets set in Provincetown Harbor 3,000

mackerel, valued at 7 cents apiece.

November 23, mackerel were very abundant off Billingsgate Point.

The Yarmouth Register stated that they were being taken in Cape Cod
Bay in the latter part of November in large numbers.

On November 24 the Lieutenant's Island weir, at South Wellfleet,,
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captured 118 barrels at one tide.—(Gloucester Telegraph, Xovemljcr 28,

1860.)

Mackerel of medium size were this fall exceedingly abundant about

Cape Ann and other points along the coast of Eastern New England.

In October there was a large fleet of perhaps 300 sail in Barnstable

Bay. The vessels had followed the mackerel from Portland to Cape

Ann and across Massachusetts Bay.—(Captain Collins.)

18G0.

—

Mackerel in the gulf of saint lawrence.

In 1860 mackerel were quite scarce in the Gulf of Saint Lawrence,

though of large size. Nearly all of the vessels which went to these

waters early in the season fished oil the coast of New England in the

fall. No. 1 bay mackerel were sold at $18.25 a barrel, and No. 2's,

taken oft' the New England shore, sold for from $7 to $8,50 per barrel.

I860.

—

Spring- mackerel fishery.

Southern mackerel.—Six vessels have arrived from the south

since our last issue with very good fares, averaging about 100 barrels

to a vessel. They report the prospect good. * * * —(Barnstable

Patriot, June 12, 1860.)

1861.

—

Fall mackerel fishery at cape ann.

Five weir-loads were taken in a seine off Rockport, at one haul,

August 28.—(Cape Ann Advertiser, August 30.)

1861.

—

First mackerel taken.

The first mackerel of the season was taken May 20.—(Cape Ann Ad-

vertiser, May 21, 1861.)

1861.

—

Notes on southern fishery.—scarcity of mackerel.

Eeports from Newport last week, says the Newburyport Herald,

state that fish are very scarce, and that 60 barrels is the largest fare

yet caught. Many of the vessels have caught but 20 barrels. They are

determined to i^ersevere, but it is evident unless they meet with an un-

usual " streak of luck," the business will prove a losing one. A large

fleet of Cape vessels were in Newport on Sunday week, with small fares

on board.— ( Barnstable Patriot, June 11, 1861.)

1861.

—

Spring mackerel fishery in cape cod bay.

Mackerel.—The mackerel fishery in the vicinity of Barnstable Har-

bor has been doing a good business for some days past. Several of the

boats have taken 3,000 each, and yesterday a new school came inshore,

increasing their prospects for a profitable spring business.—(Barnstable

Patriot, May 28, 1861.)
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1 SOI .—Spring mackerel fishery.

. The mackerel, fleet.—Sixty barrels, the largest trip caught yet.

—(May 31, page 2, col.uran 2, Cape Ami Weekly Advertiser, 1861.)

1861.

—

Unfavorable news from the southern fleet.—sailing

OF the first OF THE BAY FLEET.

Schooner " Shooting Star" arrived from the south on Tuesday, with 60

barrels mackerel; reports poor catch for most of the fleet; one or two

have above 80 barrels.

About a dozen of the fleet have sailed for the bay, and quite a num-

ber are fitting away and will sail in a few days. Last year at this time

there were many more vessels on their way to the bay than the present

season.

There is yet a large stock of last year's catch on the wharves. Last

year the catch of the previous season was exhausted long before June.

—(Cape Ann Advertiser, June 7, 1861.)

1861.—A BIG SCHOOL OF MACKEREL IN GLOUCESTER HARBOR.—
GOOD CATCH OFF ROCKPORT.

A large school of mackerel made their appearance in the harbor on

Wednesday afternoon ; some twenty boats were present, and there was
quite a successful catch ; many of the mackerel were of good size.

Five wherry-loads of mackerel were taken in a seine, oft" Kockport, at

one haul, on Wednesday of last week.—(Cape Ann Advertiser, August
'SO, 1860.)

1861

—

First arrival from the bay.

Schooner "Arct urus " arrived from the bay on Tuesday, with 240 barrels

mackerel, absent six weeks. This is the first arrival of the season from

the bay, and is somewhat earlier than usual, as vessels rarely arrive be-

fore August 1.—(Cape Ann Advertiser, July 19, 1861.)

1861.

—

Quick bay trips.

Schooner "Joseph Story " returned from the bay : gone but little over

four weeks ; returning with a good fare. Schooner " Queen of the West,"

gone five weeks. These we believe are the shortest bay trips that were
ever made from this port, the usual time of making a voyage being from

ten to twelve weeks, and sometimes longer. Eight weeks is considered

good time for a vessel in the bay fishing.

The mackerel, which have been schooling oft" this shore the past

month, have struck off to other waters, consequently our market lias

been without its usual share of fresh mackerel of late.—(Cai)e Ann Ad-
vertiser, August 23, 1861.)
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1861.—A PALL SCHOOL ON THE NOVA SCOTIA COAST.

We are pleased to hear that large quantities of mackerel have made
their appearance along our shore, and hundreds of barrels taken by
our &shGTinen.—Halifax Express.—(Cape Ann Advertiser, September
20, 18C1.)

1861.

—

The shore fleet.—its success.—reported scarcity op
mackerel in the bay.

Three hundred sail of fishermen in the harbor last Saturday ; the fleet

have done well of late, and report mackerel of good quality and quite

I^lenty. Advices from the bay report mackerel scarce.—(Cape Ann
Advertiser, October 11, 1861.)

The shore fleet did well last Saturday; some of the vessels got 90

wash-barrels. Quite a number got 30 to 50 wash-barrels of large, fat

mackerel. Some 20 sail from the bay have arrived during the week,
and report hard luck. The mackerel season, take it all in all, has not
proved very profitable this year.—(Cape Ann Advertiser, October 25,

1861.)

1861.

—

Close of the mackerel season.—advance in prices.

The mackerel fishing business is closed for the season ; vessels are

hauling up. The catch this season has been 25 per cent, below that of

last year, and prices have ruled very low. Within a few weeks prices

have advanced.

No. 1 mackerel, which were worth only $7 per barrel October 25, at

this date sold for $13. No. 2's, now selling for $9, brought only $5 in

October.—(Cape Ann Advertiser, November 23, 1861.)

1801.

—

EeMINISCENCES of CAPT. J. W. COLLINS.

In the summer of 1861 medium-sized mackerel were very abundant
off the New England coast, and some of the hookers obtained a catch

of about 1,000 barrels or more, though the price was so extremely low,

owing to the distracted condition of the country at the beginning of the

war, that the fishermen obtained but little remuneration for their labor.

Large mackerel were exceedingly rare, however, and as a consequence of

much greater value than the smaller ones. In the Gulf of Saint Law-
rence, also, mackerel were fairly plentiful, and there being a greater

percentage of large fish, some of the vessels did much better, finan-

cially, than those which fished oii" our own shore. This was especially

the case with those which remained late in the bay, or made their home
passages in a leisurely manner, since, during November, the prices ad-

vanced very rapidly, so much so, indeed, that mackerel nearly doubled

in value in the short space of two or three weeks. On the 16th day of

August I left Eockport^ for the Gulf of Saint Lawrence, in the schooner

"Sarah B. Harris." At first we fished about the Magdalen Islands
S. Mis. 110 24
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and the uorth side of Prince Edward Island, and around its eastern

point. Later in the fall we obtained some very good catches' of mack-

erel oft' Cape Saint George, where there was a large fleet collected.

Other vessels, however, about the same time, took a considerable quan-

tity of mackerel about Margaree Island and Cheticamp. We left Port

Hood for home on the 1st day of November and met with very boister-

ous weather, causing us to lay in harbor on the Nova Scotia shore for

some days. Our passage was also further retarded by strong head-

winds, while at sea, so that we did not arrive home until the 19th day

of November. In the mean time, while we had been making our pas-

sage, mackerel had risen from $7.50 to $12 per barrel, and by the time

we were ready to sell we were able to get $13.50 for our best fish. My
own share amounted to $100, which was a sum rarely obtained from one

trip by any fisherman in 1861.

1862.

—

Uncertainty op the mackerel fishery compared with
that for cod.

Some of the Georgians make shares of $30 to $50 per man.

The mackerel fishery is quite uncertain, and if the fishermen make a

poor season's work at mackerel, then George's Bank is made to dis-

count, and from this source they draw the cash, in the shape of codfish

and halibut.

George's Bank furnishes them with the ready cash, promptly paid,

and dollars would be scarce indeed among them, were it not for this

source of revenue.—(Cape Ann Advertiser, March 7, 1862.)

1862.

—

Southern mackerel fishery.—FiTTma away of the
FLEET.

Quite a number of vessels are now being fitted out to prosecute the

early mackerel fishery in southern waters. This branch of the fisheries

has been prosecuted for several years past with but indifferent success,

the vessels not making enough to pay for their outfit The vessels en-

gaged in this business do not follow the George's fishing, but spend a

month or six weeks in Southern waters, prior to going to the bay, in

order to help make out a good season's work. The mackerel are gen-

erally small and poor, and the prices realized are not very lucrative.

—

(Cape Ann Advertiser, April 25, 1862.)

1862.

—

Vessels and men engaged in the Gloucester mackerel
fisheries.

About 350 sail of vessels engaged in the fishery, from this port, aver-

aging twenty men to a vessel, making an aggregate of more than 4,000

men that are required to man the fleet.—(Cape Ann Advertiser, May
8, 1862.)
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1862.

—

Fleet fitting foe, the bay.—success op the southern
mackerel fishery.—large fleet in gloucester.

Quite a large fleet of vessels will be ready to start for the bay imme-

diately after the 4th.

The southern mackerel fleet have mostly returned from their first

trips with average fares, and many have gone on a second trip, as

mackerel are plenty.

Shore mackereling will be prosecuted quite extensively this season.

Large fleet of mackerelmen were in port on Wednesday, mostly south-

shore vessels fishing on the shore. It is unusual to see a fleet of mack-

erel catchers in our harbor at this time of year.—(Cape Ann Advertiser,

June 27, 18G2.)

1862.

—

The early bay fleet.

Quite a number of vessels are fitting for an early trip to the bay;
will be ready to start June 1 ; no'arrivals yet from the southern mack-
erel fleet.—(Cape Ann Advertiser, May 23, 1862.)

1862.

—

The mackerel fishery in the gulf of saint lawrence.—
favorable reports.

Advices from the bay report vessels doing well. July 1 " Bridget Ann"
had 150 barrels; " Gyrena Ann," 175 ; " Wide Awake," 130 ; '< Electric

Flash," 120 ; " Ocean Gem," 60. Weather unfavorable the past fortnight,

and the mackerel taken thus far were rather poor.—(Cape Ann Adver-
tiser, July 25, 1862.)

1862.

—

First arrival from the bay.

One fare of 200 barrels of mackerel has arrived from the bay. Sold

at $4^ and $3J per barrel for large and medium 3's. The shore fleet

have not done much of late.—(Cape Ann Advertiser, July 18, 1862.)

1862.—Good fares from the bay.—prices and quality of mack-
erel better than in 1861.

There has been quite a number of arrivals from the bay during the

past fortnight, bringing in good fares. The quality of mackerel is said

to be vastly superior to those of last season, and the prices are higher

than last year.—(Cape Ann Advertiser, September 12, 1862.)

1862.

—

Mackerel abundant in ipswich bay and at cape cod.—
TEN arrivals FROM THE BAY.

Shore mackereling good the past week. Ipswich Bay has been swarm-
ing with mackerel, and the mild, pleasant weather has beenvery favor-

able. A large school of mackerel have made their appearance at Cape
Cod. Previous to the present month the catch has been small. Bay
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trips arrive slowly, as most of tlie fleet will remain late in order to fill

up with fat mackerel.—(Cape Ann Advertiser, October 10, 1862.)

Mackerel were quite plenty in the bay on Wednesday, and the shore

fleet did a good day's work, some of them catching as high as 70 wash-

barrels. The mackerel are quite large, and the best of them sell readily

at $11 per barrel.—(Cape Ann Advertiser, October 17.)

The Newburyport Herald says; "The mackerel have been swarming

in our bay for the last ten days ; 200 vessels and any number of small

boats were fishing. Vessels take from 5 to 40 barrels apiece. On Tues-

day the fleet numbered 4,000 vessels, and the fish were so plenty that

the 'Live Yankee,' with only 4 hands, brought in 10 barrels."—(Barn-

stable Patriot, October 14, 1862.)

1862.—A BIG CATCH BY A HOOKER.

Schooner " Nor' Wester" arrived from the Bay of Saint Lawarence yes-

terday. The day before leaving she took 123 wash-barrels of mackerel,

the value of which is $1,000.—(Oaoe Ann Advertiser, July 14, 1862.)

1862.

—

KeMINISCENCES of CAPT. J. W. COLLINS.

In the season of 1862 mackerel were quite plentiful in the Gulf of

Saint Lawrence, where the larger part of the fleet were engaged in this

fishery. Off our own coast there was a school of mixed mackerel—much
the greater portion being undersized—while among them were some

very large fish. After making two trips' cod fishing to George's I took

charge of the schooner " Hattie Lewis " and sailed for the Gulf of Saint

Lawrence on a mackerel trii> early in June. We fished principally on

Bank Bradley, about the North Cape of Prince Edward Island, oft'

Point Miscou and in the vicinity of Point Escuminac, taking a part of

our fare, however, in the latter locality. On our first trip we caught

208 sea-packed barrels, which were nearly all No. 3's, and started for

home early in July. After landing our fish we went back on a second

trip to the Gulf; obtained a fare of 200 barrels and left the bay early

in October. In the latter part of the fall we fished off Cape Ann and

around Cape Cod. On one occasion we found mackerel quite plenty

off" Chatham and got 50 wash-barrels in one day ; though the majority

of these were undersized fish there were a few among them remark-

ably large; some specimens which I weighed, after they had been

salted for a number of weeks, turned the scales at 2| pounds. The
following day we could find no fish in the same locality but struck

mackerel in the afternoon about 25 miles in a southerly and easterly

direction from Chatham, nearly down off the fishing-rip. These fish,

which were mo\dng quite rapidly in a southerly direction, were quite

different from those caught the day before, since we did not find any

large sized ones among them. On the third day the mackerel were

gone, and although we ran to the southward 15 or 20 miles farther we
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did not succeed in finding them. I have never, at any other time, with

the experience of twenty- five years in the mackerel fishery, caught
mackerel so far south in the fall as we did on this occasion. The exact

date of this last catch I do not now remember, and can only say that it

was some time about the middle of November.

1863.

—

First mackerel in Massachusetts bay.

The first mackerel were taken in the vicinity of Gloucester May 26.

1863.

—

Southern mackerel fishery.

There will be but few vessels engaged in this branch of the fishery

the present season, owing to the low price of poor mackerel and the

great expense which attends fitting out vessels for this business. Salt

which sold last year for $2 is now worth $4 per hogshead. Barrels have
also advanced considerably; in fact, everything in shape of outfits for

mackerel trips has nearly doubled in price. There is but one vessel

fitting away at the present time, and we are informed that not more
than six vessels at most will prosecute the business this season.—(Barn-

stable Patriot, June 9, 1863.) In May, 1863, the southern mackerel fleet

was reported as doing a good business. The first vessels came into

Gloucester June 1 ; average, 100 barrels each, which sold for $9 and $6.

1863.

—

Newburyport mackerel fishery.

The mackerel fleet have all arrived with good fares, which have all

commanded good prices. We have had fewer vessels in the bay this

season than for several years before; we think only eleven. The busi-

ness had been too poor, the wages and outfits were too high, and there

was at one time great danger from Confederate pirates, but the busi-

ness has been very prosperous to those engaged. Other places have also

fewer vessels this season ; the aggregate catch, therefore, notwithstand-

ing the success that has attended them, will be small, and consequently

the market is very active. The number of barrels packed here will not

be far from 6,000. As we are constantly having new markets open for

our fisheries, the prices will be likely to advance even upon the present

high rates. The last sales were $28 for mess, $12.25 for I's, $10.25 for

2'8, $8 for large 3's, and $5.56 for small 3's. Captain Brown, of the " Sea
Spray," considering the time engaged, made the best trip, stocking

$6,200.—(Barnstable Patriot, November 17, 1863.)

1863.

—

Dearth of experienced mackerel fisherlien.

In 1863 there was a decided dearth of experienced fishermen at Glou-

cester and other New England ports on account of the numerous enlist-

ments in the Army. The three hundred vessels fitted out that year for

the mackerel fishery in the Gulf of Saint Lawrence were obliged to fill

up a large portion of their quota of 4,000 men from green bauds.
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18G3.—Reminiscences of capt. j. w. collins.

In the summer of 18()3 mackerel were abundant in the gulf of Saint

Lawrence and comparatively scarce on the New England coast. In July

I started from Gloucester in the schooner " Sea-Witch" on a mackerel trip

to the Gulf. We fished about Bank Bradley, North Cape of Prince Ed-

ward Island, and the Magdalens, securing a full fare of 250 barrels in

four weeks. The last catch of the trip was made off to the eastward of

Entry Island, Magdalens; we got more than 60 wash-barrels; not only

enough to fill all the barrels we had on board, but also our yawl-boat

and every other receptacle we could find which would hold the fish.

Returning again to the Gulf on our second trip, we found good fishing

off the Magdalens for a few days, when, the mackerel slacking off, we

ran down to Sydney, on the east side of Cape Breton Island, where the

year previous some of the mackerel catchers had obtained good fares.

There we also met with good success, as did the fleet of some GO or 70

vessels which were fishing in that locality. Again we obtained a full

fare of 275 barrels in about four weeks' fishing. After returning home

and packing out our mackerel we spent the remainder of the fall, some

four or five weeks, in fishing off Cape Ann and Cape Cod, but mackerel

being scarce we succeeded in taking only about 30 barrels. The fleet

off our own coast engaged in the mackerel fishery that fall compared

with that in the Gulf of Saint Lawrence was small and unimportant.

1864.

—

Harwichport mackerel fishery.

Our mackerel catchers are beginning to report themselves. The fol-

lowing schooners have arrived at Harwich Port : The " Diadem," Rob-

bins, with 90 barrels; "D. Ellis," Baker, 110 barrels; " Prince Laboo,"

Nickerson, 175 barrels; "E. S. Hammond," Cahoon, 150 barrels; "S.

Smith," Taylor, 110 barrels ; the " Electric Spark," Godfrey, 125 barrels.

Others are expected soon, besides several George's fishermen, which are

reported to have good fares.—{Barnstable Patriot, June 13, 1864.)

1864.—Mackerel fishery.

Our bay fleet.—About twenty-five of our bay fleet have arrived

since our last issue, bringing full fares, and several fares have been sent

home by vessels remaining in Bay Saint Lawrence. The prospects seem

good for a fair season's catch. The market is active, mackerel being in

demand at prices much in advance of those of any year within the

memory of the oldest inhabitant. The expense attending the prosecu-

tion of this business is larger by one-half than in ordinary times, all

kinds of vessel's gear and sui)plies of every description being held at

enormous rates, and unless good prices for fish are sustained there will

be but a small margin for profit. But with present prices and good luck

in the way of«a catch, we may set the season as a good one.—(Barnsta-

ble Patriot, September 13, 1864.)
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1864.

—

Mackerel fishery in the gulf of maine.

Mackerel appeared on the coast in great abundance during the early

part ofthe autumn. The crew of the little fishing schooner " Minnehaha,"

of Swampscott, on the 18th of September, off' Boone Island, caught 350

barrels, and the crew of the " Flying Dart," of the same place, at another

point, took 130 barrels in some four hours.—(History of Lynn, Lewis

& Newhall, p. 478.)

1864.

—

Gulf of saint Lawrence mackerel fishery.

From the bay.—Quite a number of baymen have arrived the present

week, and a large portion of the fleet are on their way home. They
report mackerel very scarce for the present month and but little doing.

In view of these facts the market has been a little more active for the

past week, and quite a number of transactions have been effected at $12

and $15. Shore has also advanced in price, and the prospect now is

that still better prices will be obtained the coming month. Mackerel

are a staple, and there will doubtless be quite an active demand for them
during the fall and winter months. Our fishing firms acted very wisely

in not sacrificing their mackerel at panic prices, as we believe they will

yet obtain a fair equivalent for them and be enabled to make a very

good season's work.—(Cape Ann Advertiser, October, 1864.)

1864.

—

EEMINISCENCES of CAPT. J. W. COLLINS.

Mackerel have rarely or never been more abundant in the Gulf of

Saint Lawrence than they were in 1864, while on the New England coast

but little was done in this fishery. I sailed for the bay for mackerel in

the schooner ''Sea-Witch" early in July, passing through Canso about
the 10th of the month. We fished over the same ground that we did on
the first trip the previous year, obtaining a full fare of about 275 bar-

rels short of four weeks. We were absent from home five weeks and
three days. My own share, exclusive of captain's commission, was $175.

We returned again to the bay. Having secured another fare about the

last of September, and learning that the prospect on our own coast was
poor, we went to the Strait of Canso, where we shipped 200 barrels of

our fish on board a freighter and sent them home, while we refitted and
returned again to the bay. During the last of September and early part

of October the weather was stormy and the mackerel did not appear to

take the hook so well as they had previously. A few of the vessels,

however, in the mean time, had found very good fishing off Cheticamp,

but that locality being so dangerous in the fall, when heavy gales are

liable to come on very suddenly, and losses had so frequently occurred

in previous years, that the fishermen, as a rule, did not care to take the

risk of venturing on that inhospitable shore. For about two weeks after

refitting in Canso we did poorly, getting only 60 barrels mackerel, but

immediately after we, together with 50 or 60 other vessels, struck a
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heavy body of mackerel at Margaree, on the north shore of Cape Bre-

ton Island. Our vessel was small, being 49 tons, new measurement,

but with a crew of ten men we caught 100 wash-barrels the first day at

Margaree, while several of the larger schooners, carrying crews from

sixteen to nineteen men, secured catches ranging all the way from 100

to 150 wash-barrels. Strong winds and stormy weather prevented us

from fishing for a couple of days after this, but in the two or three fine

days which occurred during the week we succeeded in obtaining more

than enough mackerel to fill all the barrels we had on board. Our catch

for the season, from July to October 20, amounted to about 775 sea-

packed barrels. Some of the largest vessels of the fleet, which re-

mained in the bay the entire season, landing their fish and refitting at

Canso, were reported as catching 1,200 or 1,500 barrels. These vessels,

however, began their season's work early in June. The great abun-

dance of mackerel brought down the prices very much in the fall, so that

No. 1 fish, which brought more than $20 per barrel at midsummer, were

sold for about $14 in November.

In the chapter on "Financial profits of the mackerel hook-fishery,"

printed above, may be found an account of several large stocks made
by vessels fishing in the Gulf of Saint Lawrence in 1864.

1865.

—

First arrivai.s from the bay of saint Lawrence.

There have been five arrivals from the Bay of Saint Lawrence the pres-

ent week, all bringing good fares. The mackerel are mostly 3's and
will meet with a ready sale, as the market is quite bare. The prospect

for a successful season's catch is most encouraging.—(Cape Ann Adver-

tiser, July 21, 1865.)

1865.

—

Abundance of mackerel on the coast of maine.—big
catches vpith a purse seine.

The Portland Argus of Wednesday says that mackerel were never

more plenty than at present. A vessel went out last Thursday and
secured 110 barrels, returned to Portland, discharged, and was off again

on Saturday. On the latter day she secured 120 barrels. They were
caught by seining, and the top of the water is said to be literally cov-

ered with fish.—(Cape Ann Advertiser, July 21, 1865.)

1865.

—

Arrival of daymen.—prices.—the shore fleet.

The baymen have arrived pretty freely the past week, with good
fares. The mackerel are mostly poor, and do not bring very remunera-

tive prices. Last season the first trips were sold at $13 and $11 for the

large and medium 3's ; this year they have been sold for $8.50 and $6.50.

Most of the vessels will return home to refit instead of landing their

mackerel at the bay, as was the case last year—a project which resulted

very unfavorably to those engaged in the business, as the expense of
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freighting the mackerel home and the bad condition in which most of

them were in on their arrival here materially lessened the profits of

the voyage. Fat mackerel have not yet made their appearance in the

bay. The shore fleet are doing moderately well, and the mackerel are-

of much better quality than those brought from the bay.—(Cape Ann
Advertiser, August 4, 1805.) Twenty-four hundred and three barrels

of mackerel have arrived here from the bay this week, having been

freighted home. They have found a ready market.—(Cape Ann Adver-

tiser, September 29, 1865.)

The bay fleet have come home along quite freely the present week,

some hundred sail having arrived in port, and the balance are now pn

their way home. Although the weather of late has been such that but

few mackerel have been caught, yet the fleet, on the whole, will make

very good trips, and the season wind up prosperously for those engaged

in the business. Mackerel are now selling at very fair prices (No. 1 at

$16.50, 1^0. 2, $13.50), and the prospect is that they will advauce rather

than decline. The shore fleet have not done much of late, but they may
have a streak of luck yet if the weather continues favorable.—(Cape

Ann Advertiser, Il^ovember 3, 1865.)

The baymen have all arrived home, the last of the fleet arriving yes-

terday. Last year at this time there were 35 sail in the bay, the last

vessel arriving as late ns the 12th of December.—(Cape Ann Adver-

tiser, November 17, 1865.)

1865.

—

Abundance of mackerel in ipswich bay.

A large school of extra fat mackerel have made their appearance in

Ipswich Bay, and the fishermen are paying their respects to them in a

most complimentary manner. They are real "bloaters," and fetch the

highest price. The weather is all that can be desired, and the fisher-

men will take every advantage which the season offers. The shore fleet

are doing better and the mackerel are working up this way.—(Cape Ann
Advertiser, October 6, 1865.)

1865.

—

Reminiscences of capt. j. w. collins.

The year of 1*865 was another ren)arkable season in the mackerel

fishery of the Gulf of Saint Lawrence, and in this respect it almost

rivaled the previous year. About the middle of June I sailed for the

bay in the schooner "Mary Ellen," hailing from Halifax, Nova Scotia,

but owned in the eastern part of the province. We caught three

fares of mackerel during the summer, making a total of above 900

barrels. The fish during the early part of the year were, as usual,

found most plentiful about the North Cape of Prince Edward Island,

along the west shore and on Bank Bradley. I recall one occasion, while

lying becalmed between North Cape and Point Escuminac, of seeing a
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remarkable display of schooling mackerel. As far as the eye could ex-

tend from aloft, in every direction not bounded by the land, large

bodies of mackerel could be seen at the surface of the water like dark-

ened spots on a disk of silver. The previous year I had witnessed such

a display on the north side of the eastern point of Prince Edward Island,

when, for at least a distance of 20 miles up and down the island, and,

perhaps, even farther, mackerel could be seen schooling in great bodies

at the surface of the water; their frequent rushing sounding like the

noise made by heavy showers striking on the water. For a greater

part of the month of August and until the middle of September, in 1865,

the weather was extremely rough in the bay, and the mackerel catchers

were, in consequence, prevented from fishing a considerable portion of

the time, the catch during this period being slight compared with other

portions of the season. During the fall an immense school of biting

mackerel were found on the north side of Prince Edward Island along

its entire extent, but more especially in the vicinity of Malpec, where

had gathered a fleet of perhaps 300 or 400 sail of vessels. Indeed, so

abundant were the mackerel off Malpec in October, and so eagerly did

they take the hook, that some of the schooners secured almost a full

fare in a few days' fishing. The only trouble was to be able to catch

and cure the fish fast enough, and at the same time secure an oppor-

tunity of stowing them below. Nearly every vessel in the fleet could

be seen with their decks filled with barrels of fish, which were stowed

in every available place. Great risks, too, were taken by the fishermen

in remaining on the fishing-grounds at night, since at that season a

heavy gale was liable to spring up at any time, and should they have

been caught on a lee shore in their lumbered-up condition there is no

doubt but what the result would have been extremely disastrous. As
it was, however, no losses were met with in this case. The last impor-

tant catches of the season were obtained between the eastern point of

Prince Edward Island and the Cape Breton shore, at which time the

fish were moving very rapidly to the southward. There can be no doubt

but that this school of mackerel could have been followed much farther

had the weather not obliged the fishermen to seek shelter.

In the paragraph on the financial profits of the hook-fishery is an ac-

count of the " Kit Karson" bringing home to Gloucester 591 barrels of

mackerel on her first trip, which she made in about ten weeks. Her
net stock amounted to $6,542.

1866.

—

Reported abundance of mackerel on the new England
COAST.

f

Mackerel are reported to be quite plenty. A large fleet of vessels are

engaged in taking them. Quite a number of them have been taken in

nets by the fishermen in some of the lower Cape towns.— (Barnstable

Patriot, June 12, 1866.)
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1866.—The outlook for the bay of saint lawbbnce fishery.

The mackerel fishery in the Bay of Saint Lawrence will be quite ex-

tensively prosecuted the coming season, notwithstanding the repeal of

the reciprocity treaty. From 30 to 40 sail of vessels will be added to

the fleet, and although the business will be attended with considerable

risk, yet our fishermen arc not scared at trifles 5 they will keep a sharp

lookout for English cruisers and get good trips in spite of them. A few

overventuresome ones may get seized, but we believe the most of the

fleet will come out all right ; strict vigilance will be required, and we
think our fishermen will not be caught napping. The maN^.kerel, in the

first part of the season, are mostly caught outside of the prescribed

limits ; but it is in the fall of the year, when the fish play in round shore,

that most of tlie difficulty is apprehended.—(Cape Ann Advertiser,

April 13, 1868.)

1866.

—

The spring fishery.

Quite a large fleet of vessels from this port are now engaged in the

menhaden and early shore mackerel fishing, and are meeting with fair

success. The early .bay mackerel fishery will be quite extensively pros-

ecuted, and the fleet will sail earlier than last season. Several vessels

are now fitting away and will leave the latter part of this month. ISo

serious trouble is apprehended from the provincials.—(Cape Ann Ad-
vertiser, May 18, 1866.)

1866.

—

First start of the bay fleet.

The first of the bay fleet sailed on Tuesday and others will soon follow.

It is about three weeks earlier than they started last season.—(Cape

Ann Advertiser, May 25, 1866.)

Considerable activity now prevails at our wharves in fitting out ves-

sels for the bay. Having finished their George's fishing they are now
discharging their ballast and having a general overhauling and painting

up, whicli usually occupies about a fortnight. With the new vessels

added to the fleet the present season we shall have about 400 sail in the

business (from Gloucester)—the largest number that ever sailed from

here. A few of the vessels have already left, and by the last of this

month we shall have quite a large fleet in the bay. Some of the vessels

will probably make three trips if they are fortunate enough to find mack-

erel plenty and are not molested by English cruisers.—(Cape Ann Ad-
vertiser, June 8, 1866.)

1866.

—

The southern fleet.

A mackerel fleet of a hundred vessels, with a thousand men, rendez-

voused in the harbor of Newport, E. I., last Friday.—(Cape A.un Ad-
vertiser, June 1, 1866.)
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The fleet of southern mackerel catchers have mostly arrived home

with moderate fares. The highest trip we have heard of is 175 barrels,

but the fleet will not average more than 150 barrels to a vessel. Good

prices are obtained and they will make a fair business of it.—(Oape Ann
Advertiser, June 15, 1866.)

The southern mackerel fleet have mostly arrived home with light

fares; sales of large and medium 3's at $12.50 and $11.50.

1866.

—

Scarcity of mackerel in the bay early in the season.

Eecent advices from the bay state that mackerel are very scarce and

the fleet have done nothing as yet. Last year the mackerel made their

appearance there quite early, and the first vessels arrived home about

the 1st of July with good fares.—(Cape Ann Advertiser, June 29, 1866.)

1866.

—

American vessels permitted to fish in Canadian wa-
ters ON purchase OF A LICENSE.

The honorable Sir Frederick W. A. Bruce, the British minister, ac-

credited to this government, by an oflicial note of the 24th instant,

announces that the Governments of Nova Scotia and New Brunswick

have agreed that the possession of a license issued by Canada to fish

shall entitle the holder, during the season of 1866, to fish in the waters

of New Brunswick and Nova Scotia as well as in those of Canada;

the holder of a license from the Government of Nova Scotia or New
Brunswick, if any such shall be issued, being entitled to fish in Cana-

dian waters as well as New Brunswick.

The notification is supplemental to one issued early in June, by P.

Foster, esq., commanding the Canadian Government schooner " La Can-

adienne," employed in protecting the fisheries, who wa« authorized to

issue fishing licenses on the payment of 50 cents per ton measurement

of the vessel to which they were granted, to remain in force during the

season, and conferring the same rights, so far as Canadian fisheries were

concerned, as were conferred by the reciprocity treaty to the United

States fishermen.—(Cape Ann Advertiser, June 29, 1866.)

1866.

—

Unusual scarcity of mackerel in the bay, prices, etc

The baymen have about all sailed, and our warves and railways now
present a very quiet appearance. It is full time that some of tHe ^arly

fleet were at home, but as mackerel have been unusually scarce the pres-

ent season there will probably be few arrivals before August, when busi-

ness about the wharves will be more lively. Last year most of the fleet

arrived home in July with good fares, and many of the vessels made
three trips, but the prospect now is that the first fares will be light

and prices rule much higher than last season. The shore fleet pick up

a few mackerel, and they are readily disposed of at very remunerative

prices, which are steadily advancing, showiug in very light receipts.
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We quote Nos. 1, 2, and 3, at $18, $16, and $13.—(Gape Ann Adver-

tiser, July 20, 1866.)

1866.

—

First arrival from the bay.

Schooner "Wingaersheek " arrived at Annisquam on Friday last (July

20) from the bay with 313 barrels of mackerel. This is the first ar-

rival of the season, and the mackerel were in good demand. The 2's

were sold for $16 and 3's for $13. This is quite an advance over the

price obtained for the early trips last year, when they were sold for $11.62

and $8,50. Other vessels are daily expected to arrive, and as mackerel

are scarce the trips will be in good demand and bring very remuner-

ative prices.— (Cax)e Ann Advertiser, July 27, 1866.)

1866.—The bay mackerel fishery.

Since our last issue 14 vessels have arrived from the bay, averaging

about 200 barrels apiece. They report seeing plenty of mackerel, but

they were rather backward about biting. Most of the vessels that have

been spoken have from 150 to 200 barrels, and the prospect for the fall

catch is considered very good. Out of nearly 400 sail of vessels in the

business, but 20 have as yet arrived home, and during the coming three

weeks there will undoubtedly quite a large number arrive to fit away

for their fall trips. Some of the fleet, in order not to lose any time,

will ship their mackerel home by the steamers and refit from there.

Prices have slightly declined the present week, but there are so few

mackerel in the market that they will have a tendency to advance

rather than decrease in price. Shore mackerel continue scarce, and are

in good demand.—(Cape Ann Advertiser, August 10, 1866.)

1866.—A big haul in a purse-seine.

Schooner " Oconee," engaged in shore mackereling, arrived at this port

on Monday with 240 barrels of mackerel, which she obtained in three

seinings. At the third haul it was estimated that there were 500 barrels

in the seine, and the pressure was so great that it burst while drawing

it up, and a large portion of the mackerel escaped. They succeeded,

however, in saving about 140 barrels, all large and fat. The "Oconee"

was absent but ten days, and will make a very handsome stock.—(Cape

Ann Advertiser, August 17, 1866.)

1866.—COMPARATIYE SCARCITY OF MACKEREL.

Twenty-one vessels have arrived from tlie bay since our last issue,

making a total of 79 that have thus far arrived home, leaving about

three-quarters of the fleet that will make but one trip. There is quite

a marked difference in the appearance of our wharves at the present

time compared with last season. Here and there a vessel may be seen

discharging her mackerel, but most of the wharves have decidedly a
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deserted appearance. Last year at this time about all of the baymen
had arrived from their first trips, and the cullers, coopers, and packers

were up to their eyes in business. Should the vessels succeed in getting

good trips this fall, they will make a fair season's work if mackerel con-

tinue at present prices ; but the aggregate catch will fall far short of

last year's, and the business prove far less lucrative. The shore fleet

have met with rather poor success the past fortnight, and but few mack-

erel have been lauded.—(Oape Ann Advertiser, August 31, 1866.)

1866.

—

Mackerel in Gloucester harbor.

Mackerel have been quite plenty in our harbor the present week, and
the small boats have done a very good business in catching them. Some
of them were very large and fat.—(Cape Ann Advertiser, September 7,

1866.)
1866.

—

Decided advance in prices.

The market continues firm and prices are greatly advanced on those

of last season. No. 1 are $6 higher ; No. 2 show an increase of $5 and
No. 3, $3.75.

About 2,000 barrels (bay) in the market. Last sales at $22.50, $17.50,

and $13.25 for Nos. 1, 2, and 3. Shore in light receipt; sales of No. 1

at $22.15.—{Ibid.)

1860.

—

The mackerel fishery.

There have been 42 arrivals from the bay since our last issue, the ves-

sels averaging about 200 barrels apiece. About one-third of the fleet

have now arrived home from their first trips, and as the season has now
become so far advanced there ^vill probably be but few, if any, more
arrivals for the present, as it will be too late to return for a second trip.

Mackerel have slightly declined the past week, owing to the late arriv-

als, but the probability is the prices wiU again advance, as the stock

on hand will not begin to supply the demand constantly being made on

our market. Some of the shore fleet have done pretty well of late, but

the seiners have not met with very good luck.—(Cape Ann Advertiser,

September 14, 1866.)

1866.

—

Rough weather in the bay.—the fleet expected home.

There have been seven arrivals from the bay the past week, one at

Annisquam from her second trip, and six at this port from their first

trips. They report very rough weather in the bay the past month, and
there is scarcely one day out of a week that is suitable for fishing. The
vessels that have arrived home during the past fortnight mil not return

for a second trip, but will make up their season's work on this shore.

The shore mackerel fleet have not done much lately, but there is yet

opportunity of doing something next month should the mackerel con-

tinue on the coast. * * *
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It will be busy times on our wharves next month, as there are ui)war(ls

of 300 sail of baymen that will probably arrive home during October,

and the work of culling, packing, coopering, &c., will call for quite a

large force of men.—(Cape Ann Advertiser, September 28, 1866.)

1866.

—

The shore mackerel fleet.

The shore fleet of mackerel catchers, numbering about 400 sail, have

been off the Cape the present week, the mackerel having struck this way.

On Saturday last there was pretty good flshiug in Ipswich Bay, and some

of the vessels did well. There does not appear to be a large body of

mackerel oft" shore, but they cruise in single schools, which is not so

favorable for a big catch. On Tuesday afternoon about 100 sail came

into our harbor and remained over night, leaving at daylight on Wed-
nesday morning. They report mackerel rather shy, but consider the

prospect good.—(Cape Ann Advertiser, October 5, 1866.)

1866.

—

Success of the shore fleet.

The shore mackereliug fleet found very good fishing on Saturday, Sun-

day, and Monday, in Ipswich Bay, some of the vessels catching as high

as 40 and 50 wash-barrels of large fat mackerel. Monday night it com-

menced blowing heavily, and the larger portion of the fleet came into

our harbor, where they remained througli Tuesday.—(Cape Ann Adver-

tiser, October 12, 1866.)

1866.—SUNDAY keepers.

About 100 sail of the mackerel fleet, designated as " Sabbath-keepers,"

lay at anchor on Sunday evening on the verge of the outer harbor,

stretching across from Norman's Woe to the Point. At early dawn they

made sail and joined the remainder of the fleet off Rockport.

—

{Ibid.)

1866.

—

High line of the fleet.

The schooner " Waterfall," of Southport, Me., claims the flag for being

" high line " of the fishing fleet this season. Her fare since the 10th of

June last is 810 barrels of mackerel, about two-thirds of which are ITo.

I's. Whether or not any of the Cape Ann vessels will exceed this remains

to be proved.—(Cape Ann Advertiser, October 12, 1866.)

A paragraph is going the rounds of the papers stating that schooner
'' Lucy J. Warren," of Deer Isle, Me., is " high line" of the bay fleet this

season, having landed 846 barrels of mackerel since June 17.

We happen to know of two vessels belonging to this port that have

done much better than that, viz, schooner "Electric Flash" has landed

923 barrels of mackerel in two trips to the bay, and the "Wildfire" has

landed 875 barrels. The " Electric Flash " consequently has the honor of

being " high line " of the bay fleet the present season.—(Cape Ann Ad-
vertiser, November 2, 1866.)
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18G6.—ARRIVAL HOME OF THE BAYMEN.

The baymen have come in quite freely the past week, 93 sail having

arrived since our last issue. The vessels that have been absent all the

season bring in pretty good fares, but the second trips are rather slim,

some vessels bringing in as low as twenty-five barrels. We should judge

the aggregate catch would prove full one-third less than last season,

but the increase in price will probably make up the deficiency in catch,

so that the trips will average about as well as last year. There are now
about sixty vessels to arrive, which will close up the business for the

season. Prices continue firm at $18 and $16, and the market is quite

active.

The i)rospect now is that the supply for fall and winter consumption

will prove far less than the demand, and that prices will advance rather

than decline.—(Cape Ann Advertiser, November 2, 1866.)

1866.

—

EeMINISCENCES of CAPT. J. W. COLLINS.

In the spring of 1866 I engaged in the southern mackerel fishery, in

the schooner "Lizzie F. Ohoate," starting on our trip early in May. We
fished j)rincipally about the south side of Long Island, from Sandy Hook
to Montauk, and in the vicinity of Block Island and Neman's Land.

Mackerel that spring were not inclined to take the hook very readily,

and therefore we obtained only a small fare of about 45 or 50 barrels.

We were absent from Gloucester about four weeks, part of which time

was occupied in obtaining a supply of menhaden at Seaconnet Eiver, to

be used for mackerel bait in the Gulf of Saint Lawrence during the

summer. *

After returning from the south we went to the bay, where we arrived

about the middle of June. On our first trip we fished almost exclu-

sively between Bonaventure and Prince Edward Island—that is to say,

on Bank Orphan and Bank Bradley; off North Cape of Prince Edward
Island; along the west shore, from Point Escuminac to Point Miscou,

and to a limited degree in the Bay of Cahleur. We succeeded in catch-

ing 275 barrels of mackerel, arriving home about the beginning of

September. We reached the bay on our second trip on the 13th day of

Sei)tember, proceeding immediately to the Magdalen Islands, where
in five days we caught 115 barrels of fine fat mackerel. After that the

fish discontinued biting in the vicinity of the Magdalens, and we ran

across to the north side of Prince Edward Island, about North Cape
and in the vicinity of Malpec, where mackerel were found quite abun-

dant, and where a fleet of about 300 sail had collected. Here we did

quite well, so that when we had been in the bay eighteen days we had
between 250 and 300 barrels of mackerel. At this time we were off

Malpec, and a strong blow from the southwest having come on, we went
in there with the fleet (which numbered about 250 or 300 sail) for the

l)urpose of filling water, which we stood much in need of, expecting,
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as a matter of course, that we would be able to return to the fishing-

ground in one or two days at the farthest. The wind came out from

northeast on the following day, and continued in an easterly direction

almost uninterrupted for nearly two weeks. All of the vessels, includ-

ing our own, were kept in harbor almost as if we had been in prison.

During the time, however, the fleet managed to get out for a few hours

on one or two occasions, but an easterly wind springing up before the

vessels had an opportunity of getting an offing compelled them to run

back again in the harbor, since it would have been extremely hazard-

ous, to say the least, at this season of the year, to have remained out

during the night on a lee shore so notoriously dangerous as that on the

north side of Prince Edward Island. Though the easterly winds were

not so extremely heavy, their long continuance made a heavy swell,

which broke with great violence across the bar at the entrance to Mal-

X)ec Harbor, and rendered auy attempt to get out exceedingly risky. On
one occasion a vessel which started to pass the bar with a light breeze

was carried into such shoal water by the current and undertow that she

grounded on the sand, and was only saved from destruction by the

efforts of her own and the crews of various other vessels.

While this large fleet was thus kept in harbor, a smaller number of

vessels, some 30 or 40, which were around the north cape of the island,

succeeded in obtaining a very large catch of mackerel, nearly every one

of these vessels getting a full fare in two weeks. By the time the

larger fleet was able to leave Malpec the schools of mackerel in that

vicinity and about North Cape had evidently departed, and the vessels

scattered in different directions, according to the judgment of the sev-

eral skippers, some of them going to the Magdalens and the others in

the direction of the east point of Prince Edward Island and the north

shore of Cape Breton. However, by this time it was late in the season,

and the weather had become so boisterous that fishing could be carried

on only on occasional days. A few good catches of mackerel were ob-

tained about the Magdalen Islands after this, which practically finished

the season's work. On the whole, we seemed a fare of 315 barrels, and

left the bay about the 20th of October. The mackerel caught in 1866

were of large size and of good quality, but were far less abundant than

during the previous year.

1867.

—

The spring mace:erel fishery.

The southern mackerel fishery is being prosecuted by the usual num-

ber of vessels, and late advices represent the prospect as good. Some
of the fleet are landing their mackerel fresh, and obtain very good prices.

Mackerel are also reported very plenty offCape Cod, and some pretty big

hauls have recently been made by the Provincetown seiners. The pros-

pect for the shore mackereliug fleet is certainly most encouraging.

The bay mackerel fishery will be quite extensively prosecuted the

present season, but the vessels will not engage in it so early as they did

S. Mis. 110 25
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last year. But few, if any, of the fleet will sail before the middle of

June.

There will probably be some 400 sail of vessels employed in the

business from this port.—(Cape Ann Advertiser, May 24, 1867.)

1867.

—

Alarge bay fleet.

Considerable activity now prevails at our wharves and railways, as

the early mackerel fleet are getting ready to start, and in about a fort-

night quite a number of vessels will be on their way to the Bay of Saint

Lawrence. * * *

We shall have the largest fleet of vessels engaged in the bay fishery

this season that has ever prosecuted it, and most of them will make two

trips. • The shore mackerel fishery will also be extensively prosecuted.

—

(Cape Ann Advertiser, June 7, 1867.)

1867.

—

Unusual success of the southern fleet.

The southern mackerel fishery has proved very successful this season.

The fleet have arrived home with good fares, averaging about 200 bar-

rels each. Most of the vessels are now absent on their second trip, and

the prospect is said to be verj encouraging. It is seldom that the fleet

make but one trip out south, but this year mackerel are sufficiently

plently in those waters to warrant the undertaking. We learn that one

vessel has arrived at Newburyport with a second fare, having landed

upwards of 500 barrels on both trijis.—(Cape Ann Advertiser, June

14, 1867.)

1867.

—

The bay fleet.—scarcity of mackerel.

Some 50 sail of vessels have left for the bay this week and others

will speedily follow. In the course of a fortnight there will be from

two to three hundred sail of vessels in the business.

Advices from the early bay fleet represent mackerel rather scarce,

and the prospect not very encouraging. The highest trip reported was
50 barrels.—(Cape Ann Advertiser, July 12, 1867.)

1867.—A good school on George's.

Mackerel have been quite plenty on George's lately, and those of the

fleet who were lucky enough to be there did well. About a dozen ves-

sels have arrived, averaging about 200 barrels each, which were quickly

disposed of at remunerative prices.—(Cape Ann Advertiser, August 2,

1867.)

1867.

—

American mackerel schooners fishing in the gulf of
saint lawrence required to pay license to the canadian
government.

In 1867, after the expiration of the " reciprocity treaty," the Canadian

Government imposed a tax of 50 cents per ton on all American vessels
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for the privilege of participating in the inshore fisheries of the Domin-

ion. For this sum a license was granted which, for the purpose above

specified, continued good for the year. Afterwards this tax was in-

creased to $2 per ton.

Capt. Fitz J. Babson, collector of customs of Gloucester, Mass.,

writes : " This tax was considered as an onerous burden by American

fishermen, but was submitted to, more in order to prevent capture and

confiscation than for the fishing privileges accorded ; upon the increase

of this tax American vessels generally refused to pay it, preferring

rather the risk of annoyance and capture."

1867.

—

First arrival from the eat.—reported scarcity^ of
mackerel.

Schooner "Addie M. Story" arrived from the Bay of Saint Lawrence

on Tuesday, with 250 barrels of mackerel, having been absent about

eight weeks. This is the first arrival of the season. Captain Eowe
reports mackerel scarce and the fleet not doing much. The prospect

now is that most of the vessels will make but one trip.—(Cape Ann Ad-

vertiser, August 9, 1807.)

1867.

—

Arrivals from the bay.

Seventeen vessels ha^'c arrived from the bay since our last issue,

making twenty in all this season—less than one-half the number that

had arrived last year up to this time. About 3,500 barrels have thus

far been landed, which is exceedingly slim doings. The fleet come

along very slowly, and the prospect now is that a large proportion of

them will make but one trip.—(Cape Ann Advertiser, August 23, 1867.)

Fifty-three vessels have arrived from the bay during the past week,

leaving about twenty sail to come. About 12,000 barrels of mackerel

have been brought in by the above fleet, averaging 236 barrels to a ves-

sel, most of which have been in the bay all the season, making but one

trip. The market is rather quiet the present week and buyers are

not disposed to purchase very freely. Holders are firm at $15 for No.

I's, although a few lots caught early in the season have been sold at

$14.—(Cape Ann Advertiser, November 8, 1867.)

Forty vessels have arrived from the bay since our last issue, bringing

about 8,000 barrels of mackerel.

—

{Ibid.)

Thirty-eight vessels, with a total of 7,000 barrels of mackerel, had

arrived from the Bay of Saint Lawrence during the month of August.

—

(Cape Ann Advertiser, August 30, 1867.)

1867.—Good mackerel fares from george's.

Schooner "B. K. Hough" arrived from George's last Friday and the

"Kearsarge" on Monday, with full trips of mackerel. These vessels

have made two trips to George's the present season, landing in the ag-

gregate 1,180 barrels of mackerel.—(Cape Ann Advertiser, September

0, 1867.)
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1867.

—

Small catch of mackerel by the bay and shore fleets.

Mackerel still contiuiie very scarce, and the receipts of both shore aud
bay are very light. The eastern fleet are doing but little, and the i)ros-

pect of a successful fall catch is anything but encouraging. About
2,200 barrels have arrived from the bay the past week, which have been

quickly taken at advanced prices. Wo quote sales of No. I's at $21.50

to $21; IS'o. 2's, $13.50 to $13.25. Shore very scarce with slight ad-

vance. Least sales of No. I's at $18.50 ; No. 2, $13.25. The mackerel

catch this season will probably be fully one-third less than that of last.

—

(Oai)e Ann Advertiser, September 27, 1867.)

BOYS IN the mackerel FISHING.

James S. McDonald, about fourteen years of age, has caught the

present season 36 barrels of mackerel, and James Babson, fifteen years

of age, 40 barrels.

—

(Ibid.)

1867.

—

High line of the mackerel fleet.

The Newburyport Herald states that the schooner "Tanny" takes the

palm for this season among the mackerel fleet, having landed 910 bar-

rels, which stocked $13,000.— (Cape Ann Advertiser, November 15,

1867.)

1867.

—

Review of the mackerel fisheries.

The shore mackerel and seining business has been largely engaged in,

but has proved far less remunerative than last year. The southern

fleet did remarkably well ; but the shore fleet has not done as poorly

for many years.

The bay mackerel fishing has proved rather unprofitable the present

season. Less than one-third of the fleet have made two trips, and the

catch will fall far short of last year.—(Cape Ann Advertiser, November
22, 1867.)

1867.

—

Reminiscences by capt. j, w. collins.

Toward the latter part of May, in 1867, I started on a mackerel trip

to the Gulf of Saint Lawrence in the "Lizzie F. Ohoate." We arrived

in the bay about the 1st of June ; but, notwithstanding we cruised over

all the fishing-grounds usually resorted to at this season, we failed to

catch any mackerel until about the middle of the month, and none were
taken by other vessels, so far as we could learn, any earlier. Mackerel

that year were all large size, as during the two previous seasons, but
were apparently not so plentiful as the year before. We fished on the

ground usually resorted to in the early summer, but obtained the best

catclies in the deep water between Bank Orphan and Bank Bradley,

where, on one occasion, we took, in a single day, 50 or 60 barrels of
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jnackere!. Having obtained a fare of 300 barrels about the middle of

August, we returned home, arriving in Gloucester on the 26th. We
l^acked out our fish and again went back to the bay on a second trip.

After arriving in the bay the second time we fished principally about

the Magdalens and the north shore of Prince Edward Island, especially

in the vicinity of Malpec, and the North Cape of the island. On one

occasion during the fall, while fishing near Cascumpec with a large

fleet, a smart northwest gale came on very suddenly in the afternoon,

and most of the fleet went into Malpec. We also made an attempt to

enter the harbor, but owing to the crowded condition of the vessels in

the channel and the danger of being injured by a collision, decided to

run out again and lay by for the night, which we did. During the night

the iron plate on the stem to which our jibstay set up, was carried

away and obliged us to go into harbor the following day for repairs.

We were detained in Malpec several days on account of the strong

winds and stormy weather. After leaving the harbor we ran up to-

ward North Gape, trying the ground with the fleet, but failed to find

mackerel in satisfactory numbers. We therefore ran across to the

Magdalens, where we continued fishing with indifferent success until

well into October. Being caught out in a northeast gale, which came
on suddenly one afternoon, we had our sails badly torn, and were

obliged to run across the following day to Port Hood for shelter, from

which place we proceded to Canso for repairs and to land a sick man.

Leaving Canso, we ran across again to the Magdalens ; but not finding

any mackerel, returned to Port Hood. In the mean time, during the

four or five days while we had been absent at the Magdalens, a fleet of

vessels had found mackerel exceedingly abundant about Margaree
Island and Cheticamp, on the north side of Cape Breton, and had ob-

tained exceedingly large catches, in some instances almost entke fares

having been caugbt in this short time. The day on which we arrived at

Port Hood, with other vessels from the Magdalens, the wind was north-

east, blowing a strong breeze, and most of the vessels which had been

engaged in fishing along the Cape Breton shore ran into Port Hood for

a harbor. On the following day, the wind having changed to the south-

west, we, together with many of the other vessels, ran down to the north-

eastward, along the Cape Breton shore, i^ast Margaree, to Cheticamp

where we found a fleet of about 75 sail of schooners busily engaged in

catching mackerel, which were biting eagerly just off the mouth of the

harbor. Although we did not reach the fleet until about noon, and had
consequently but few hours to fish, we succeeded in taking 75 wash-barrels

of fi ne large mackerel. That night most of the fleet lay to ofl' Cheticamp,

preferring to do this instead of anchoring in this one-sided and extremely

unsafe harbor. On the following morning it was found that the body of

mackerel had changed its position considerably, and the fish were first

found off the eastern end of Cheticamp Island some six or seven miles

from where they had been taken the previous afternoon. By this time a
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fleet of 250 sail or more bad gathered on the fishing-ground ; the wind

blew a smart breeze from the southwest, and the mackerel, which were

near or at the surface, were moving northeastwardly in the direction of

Cape iSTorth. The fishermen, feeling that it was their last chance of the

season to obtain any fish, made every possible effort to improve the op-

portunity, and the scene soon became wild and exciting in the extreme.

The vessels crowded closely in masses wherever the fish were biting

best, the eagerness of the fishermen rendering them in many instances

reckless to a fault ; booms and bowsprits were carried away ', sails were

torn ; boats smashed up ; and in some cases the broadsides of vessels

were crushed in, leaving them almost in a sinking condition off a rock-

bound and dangerous coast many miles from any safe harbor. Though
the mackerel bit very eagerly while alongside the vessel it was impossi-

ble to detain them in their onward course for any length of time. The

consequence of this was that the vessels were in constant motion, shift-

ing continually to leeward in the direction which the fish were going.

Most of the vessels obtained good catches, and we succeeded in taking

about 50 wash-barrels during the day. That night a considerable por-

tion of the fleet passed around Cape Breton, but, owing to the strong

winds which prevailed for several days thereafter, no reasonable oppor-

tunity was ofiered for pursuing the mackerel any farther, and the vessels

were obliged to seek shelter in Sydney Harbor, the season by this time

becoming so far advanced that there was no reasonable prospect of any

more mackerel for the year j thei'efore, as soon as the state of the weather

l)ermitted, most of the vessels started for home. We arrived in Glou-

cester early in November with a fare of 375 barrels.

1868.

—

The spking mackerel fishery.

The southern mackerel fishery will be extensively prosecuted the pres-

ent season. Some of the fleet have already commenced to fit away,

and by the latter part of the month there will be quite a large fleet in

readiness to start.—(Oape Ann Advertiser, April 4, 18G8.)

The southern mackerel fleet have about all sailed. There are from

40 to 50 vessels in the business this season—a much larger number
than have ever prosecuted it before.—(Cape Ann Advertiser, May
8, 1868.)

The prospect of a successful catch of mackerel by the southern fleet

is quite encouraging. One vessel arrived at New York on Friday, after

two days' absence, with 10,000 mackerel in number; another had taken

50 barrels in a week's cruise.—(Cape Ann Advertiser, May 22, 1868.)

The fishermen are having a lively time of it in Barnstable Bay. On
Monday 5,500 mackerel were taken, which were shipped to Boston.

Three hundred barrels of mackerel passed over the Cape Cod Eail-

road, Tuesday and Wednesday of last week, for New York and Boston,

caught by the Cape fishermen.—(Cape Ann Advertiser, May 22, 1868.)
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1808.

—

Increase in the price demanded por license to fish
in british waters.

Information has been receved at Ottawa from England that the

British Government has agreed to fix the tax on Ameri can vessels fish-

ing in Canadian waters at $2 per ton, and that the three warnings here-

tofore required to be given to American fishing vessels will be dispensed

with. * * * Our fishermen would not object to a reasonable tax,

but $2 per ton is altogether too much.—(Cape Ann Advertiser, May
15, 1868.)

1868.

—

First arrivals op the southern fleet.

Two eastern vessels have arrived at this port from the south the

present week with about 150 barrels of mackerel each. These are the

first arrivals of the season, and the mackerel met with very ready sales.

Xone of the Gloucester fleet have as yet arrived.—(Cape Ann Advertiser,

June 5, 1868.)

1868.

—

Mackerel plenty off boston.

Mackerel have been quite plenty in the bay (MassachusettsBay) the past

week. The school has mostly tended off Boston harbor, and there has

been a large catch. They have been retailed for 3 cents each, and the

demand has been quite lively.

—

{Ibid.)

1868.

—

The mackerel fishery; fitting away of the bay fleet

j

seining to be tried in the bay.

The George's fishery is now slacking up a little and some of the ves-

sels are hauling off, preparatory to fitting away for the bay of Saint

Lawrence. A few of the fleet have already sailed, and by the last of

the month there will be quite a number of vessels on their way there.

The bay fleet will be quite as large as it was last season. * * *. A
new feature will be introduced in this branch of the fisheries this season;

that of seining. Some seven or eight vessels are to engage in the bus-

iness, which it is expected will prove very remunerative. It is an ex-

periment that has never tried, but we see no reason why it should not

prove as successful as seining on this shore. Should the vessels which
are to engage in it find it profitable, it will no doubt be more exten-

sively engaged in another season.

The southern fleet having had very bad weather through the month
of May, are rather backward on their trips this season, and but few of

them have arrived home. Another week will probably bring along most
of the fleet in time to fit for the bay.—(Cape Ann Advertiser, June 12,

1868.)

1868.

—

The southern fishery.

Some fourteen sail of vessels have arrived from the soutli the present

week with good fares of mackerel, averaging about 200 barrels ecah.
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The mackerel sell readily at remunerative i^rices (from $G.50 to $9.75),

aud the business bids fair to prove as successful as last season. Some
of the vessels have sailed on second trips, but most of the fleet will fit

away for the bay on their arrival home.—(Gape Ann Advertiser, June

19, 1868.)

Schooner "Cyrena Ann" arrived from a southern mackereling cruise

on Tuesday, with 325 barrels of mackerel. About 100 barrels of the trip

were taken on George's, which were of good size, and the first caught

there this season. Gaptain Elwell has been absent about six weeks, and
the vessel will probably stock rising $3,000. This is the best mackerel

trij) of the season.—(Gape Ann Advertiser, July 3, 1868.)

1868.—A GOOD TRIP FROM GEOHGE'S.

Schooner '<Maud Muller" arrived from George's yesterday with 200

barrels of mackerel, having been absent about three weeks. She spoke

several of the Gloucester fleet on the banks, all of which are doing

well.—(Gape Ann Advertiser, July 31, 1868.)

1868.

—

Unfavorable reports from the bay.

The reports from the bay are not so encouraging as could be desired.

Mackerel are scarce, and the fleet doing little. The catch last season

showed considerable falling off from the previous year, and appearances

would seem to indicate a light catch this season.

—

(Ibid.)

1868.

—

Mackerel abundant on George's.

The mackerel fleet on George's are meeting with excellent luck of late,

and some very good fares have been lauded the last week. The mack-
erel are ofgood quality, and the vessels are doing much better than those

that have gone to the bay. One vessel which started for the bay stop-

ped to try for mackerel on the banks, and returned home on Monday,
with 230 barrels. The eastern shore fleet are also doing better of late,

and the prospect now is that the home-catch will prove far more remun-
erative than the bay the present season.—(Gape Ann Advertiser, Au-
gust 7, 1868.)

Excellent success of one of the shore fleet.

Schooner "Eureka" is high ling of the mackerel fleet from this port,

having already landed 800 barrels thus far this season. She has made
four trips and her net stock is $901.

—

{Ibid.)

1868.

—

First arrivals from the bay.—reported scarcity of
mackerel IN THE GULF.—PRICES.

Schooner "A. H. Wonson" arrived from the Bay Saint Lawrence
yesterday with 200 barrels of mackerel, having been absent nine weeks.

This is the first arrival of the season, and is about a week later than
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the first arrival last year. Captain Webber reports mackerel very
scarce, and the fleet not doing- much. He heard of no vessel having over

100 barrels.—(Cape Ann Advertiser, August 14, 1868.)

Schooner " Sargent S. Day" arrived from bay, on Wednesday, with 125

barrels of mackerel, having been absent since the 1st of June. This is

the second arrival of the season, and rather a poor fare ; but there are

many of the fleet who have not done as well as this. * * * Last year

38 sailing vessels arrived duriug the month of August, averaging about
180 barrlls each. The scarcity of mackerel causes prices to rule high,

and bay 1 sell at $25.25, against $18 last season. The shore fleet bring

in some pretty good fares lately, which meet with ready sale.—(Cape
Ann Advertiser, August 21, 1868.)

1868.

—

Arrivals from the bay.

Twenty-one vessels have arrived from the bay since our last issue^

averaging about 150 barrels each. The total number of arrivals thus

far this season is 41, and an aggregate of 6,000 barrels of mackerel,

against 65 vessels and 13,000 barrels up to this time last year—quite a

large falling off.—(Cape Ann Advertiser, September 11, 1868.)

1868.

—

American vessels not troubled by English cruisers
IN the bay.

Thus far, the mackerel fleet fishing at the bay have not been troubled

by English cruisers. There seems to be a good feeling prevalent in that

quarter, and the American fishermen catch mackerel whenever and
wherever they can prevail upon them to take the hook.

—

{Ibid.)

1868.

—

Mackerel in Gloucester harbor.

Mackerel made their appearance in our harbor on Saturday for the

first time this season. They were of small size. The schools have also

shown themselves several times this week.—(Cape Ann Advertiser

September 18, 1868.)

1868.

—

The bayjvien.—doings of the shore and George's fleet.

There have been but few arrivals from the bay the past week, as those

of the fleet that intend making two trips have about all arrived home.

Several of the vessels which had small fares have shipped them by

steamer, and refitted there for a second trip. Less than one-fifth of the

fleet will make two trips, and there will be a great falling off in the

catch from last season, providing all the vessels get full fares this fall.

About 1,000 barrels of shore liave arrived the past week, but the

George's fleet have done notliing, the mackerel having left the banks.

—

(Ibid.)
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1868.

—

Influence of the mackerel fishery on the welfare of

the fishing towns.

The success of the mackerel fleet, both at the bay and off-shore, is

looked forward to with deep interest. There is much depending upon

the fall catch.—(Oape Ann Advertiser, September 15, 1868.)

1868.

—

Scarcity of mackerel attributed to bluefish.

Bluefish have been unusually plenty on this coast the preser# season,

and the fishermen attribute the scarcity of mackerel to this fact. They

are great destroyers of smaller fish, especially of mackerel, and when-

ever they come, the " small fry " get away as soon as possible.—(Cape Ann
Advertiser, September 25, 1868.)

1868.

—

Successful 'catches made by the seiners off the new
eng-land coast.—unfavorable news from the bay.

The weather the past week has been very favorable for the shore fleet,

and the seiners have had pretty good luck, some of them taking from

100 to 150 barrels in one day. The mackerel, however, do not take the

hook very readily. They are of large size, and if the good weather

holds on the fleet will yet have an opportunity of making up a fair sea-

son's work. The baymen are picking up a few mackerel when the

weather is favorable; but the catch there will not be large, and those

vessels that succeed in making even one good trip will be fortunate.

Late advices from there are not very encouraging.—(Cape Ann Adver-

tiser, October 2, 1868.)

1868.

—

Arrivals from the bay.—slim doings.

Fifty-six sail of vessels have arrived from the bay since our last issue?

most of them with light fares. There are upwards of 100 sail yet to ar-

rive, most of which will be along by the middle of the month. So far

as we can learn the vessels will average about 150 barrels each, which

is rather slim doings for those that have been down there all the season.

There will be quite a falling off in the catch—fully one-half.—(Cape Ann
Advertiser, November 6, 1868.)

A large portion of the bay fleet have arrived the present week, leav-

ing about 10 sail to come. In consequence of the light catch the market
is very active, and fares are sold as soon as landed. Prices are improv-

ing, sales yesterday being effected at $22, and the probability is that

they will go still higher.—(Cape Ann Advertiser, November 13, 1868.

1868.^SAD RESULTS of the FAILURE OF THE MACKEREL FISHERY
IN 1868.

The mackereliug season is rapidly drawing to a close, and with some
few exceptions the profits are on the wrong side of the ledger. Every-
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thing has been done within the power of mortals to render the season a

snccessfiil one. The vessels have been on the ground early and late,

and in some instances days have merged into weeks withouthaving a real

lively catch. This has been exceedingly discouraging, no one can

deny. * * *

That there are very many families in this town who have no money
wherewith to support life the coming winter, on account of the poor re-

turns of the mackerel season, is also a fact that stares us in the face in

these dull and cheerless days of November. * * * The fishermen

with ftimilies dependent upon them for bread are eager and anxious to

be earning. It is no fault of theirs that they have not a balance of two
or three hundred dollars whereby to meet the wants of their families.

They did their best and failed. Such men are deserving of praise and
substantial encouragement. * * *

Let us hope that winter fishing will yield good returns ; and it hardly

seems possible that there can be another unsuccessful mackereling sea-

son to follow in the footsteps of the past three years.— (Cape Ann Ad-
vertiser, November 13, 1867.)

1868.

—

Reminiscences of capt. j. w. collins.

During the early i)art of 1868 I was engaged in the cod fisheries on

George's and Western Bank ; but leaving this fishery, I started for the

Gulf of Saint Lawrence on the schooner "Glenwood"in July. We
fished about the north side of Prince Edward Island, on Bank Bradley

along the west shore, in the Bay of Chaleur, and about the Magdalens.

Mackerel were large, but perceptibly scarcer than for a number of years

previous. Having obtained a fare of over 200 barrels, we returned

home in the latter part of August to pack out our fish and refit for a

second trip to the bay. On our second trip we fished chiefly about the

Magdalens, though to some extent off east point of Prince Edward
Island and along the north shore of Cape Breton. We obtained a fare

of good barrels, and arrived home about the middle of November.

1868.—Mackerel fishery^ on the French coast.

The mackerel fishing on the French coast is at present exceedingly

good. Two smacks have just returned to Dieppe, one with 12,060 fish

and the other with 18,525. Also a boat belonging to Boulogne has

brought in nearly 18,000.—(Barnstable Patriot, May 12, 1868.)

1869.

—

American vessels in the gulf of saint lawrence.

The following statement of the number of fishing vessels in the Gulf of

Saint Lawrence mackerel fishery and the American shore mackerel

fishery, was submitted by David W. Low to the Halifax Commission:*

Barrels.

194 vessels in Gulf, average catch 209 barrels 40, 546

151 vessels off sbore, average catch 222 barrels 33, 552

Mackerel caught by boats and some eastern vessels, packed in Gloucester 19, 028

* Documents and Proceedings Halifax Commission, 1877, U. S. edition, p. 2595.
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1869.—Mackerel fishing in cape cod bay.

Three thousand mackerel were taken in the last weir at Proviueetown

in two nights.—(Provincetown Advertiser, June 23, 1869.)

1869.—Fall fishery in cape cod bay.

M. L. Adams caught, on Thursday morning in his weir, eight tons of

mackerel, and Thursday evening, 2,200 mackerel.—(Provincetown Ad-

vertiser, November 10, 1869.)

1869.

—

High price fob mackerel.

Bay mackerel have advanced to $28 per barrel, $1.10 more than they

sold for last year at this time.— (Cape Ann Advertiser, April 30, 1869.)

1869.—FRESH mackerel IN BOSTON.

Fresh mackerel have made their appearance in Boston market the

past week, and are selling for 30 and 35 cents apiece.—(Cape Ann Ad-
vertiser, May 7, 1839.)

1

1869.—GOOD CATCHES OF THE PROVINCETOWN GILL-NETTERS.

The several Provincetown mackerel fishermen, which have been ren-

d szvousiug in Barnstable Harbor, have been very successful the past

V, eek. On some days they have averaged 2,000 [mackerel] to a boat.

They are taken by nets.—(Cai)e Ann Advertiser, May 14, 1869.)

1869.

—

Early appearance of mackerel off cape ann.—good
catches by the seiners.

Mackerel have been quite plenty ofl' this shore the past week, and the

seiners have made some pretty good hauls. One vessel belonging to

this port took as high as 120 wash-barrels on Monday ; and others from

20 to 50 wash-barrels. Kone of the southern fleet have as yet arrived.

One Gloucester vessel has been into New York with a small fare which
were sold for $500. Mackerel are earlier than usual offshore this sea-

son, and the jirospect for the home fleet is verj^ encouiagiug.—(Cape
Ann Advertiser, May 28, 1869.)

1869.—First arrivals from the south.—prices.

Schooner "Hattie Lewis" arrived at this port on Saturday, from
the south, with 205 barrels of uiackerel, and the "Northern Light" on
Wednesday with 50 barrels. Yesterday the schooner "Colorado" ar-

rived with 250 barrels, and others of the fleet are daily expected. These
are the first arrivals of the season, the mackerel selling for $8 and $10
per barrel. The reports from the fleet do not indicate a very heavy
catch thus far, but there is yet time for the vessels to make fair trips

before fitting for the bay.—(Cape Ann Advertiser, June 4, 1869.)
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1869.—Big catch in a weir at cape cod.

About 100,000 mackerel were takeu iu the " Philip Smith weir," at

Eastham, week before last, netting the owner about $7,000. So says

the Barnstable Patriot.—(i bid.)

1869.

—

Effect of the reciprocity treaty on nova scotia.

The Halifax Chronicle, in speaking of the great need of a reciprocity

between the Dominion and the United States, has the following signiti-

cant article

:

Our rulers should have common sense enough to cease prating about

the Dominion dignity, anil to make some strong effort to renew the reci-

l^rocity treaty, the abrogation of which has reduced this country and
the other maritime provinces to a state of comparative destitution.

From the making of the reciprocity treaty until its abrogation, Nova
Scotia increased in wealth and population at a most extraordinarj' rate;

from its abrogation until the present we have retrograded with the most
frightful rapidity. Want of a good market has depreciated the value

of our coal mines, has nearly pauperized our fishermen, farmers, and
miners, and should this want not be supi)lied in the only way it can be,

by a new treaty with the United States, Nova Scotia will in five years be
one of the least desirable countries to live in on this continent.—(Cape

Ann Advertiser, July 2, 1869.)

1869.

—

The bay fishery.—good catch on George's.

A dispatch was received in town on Monday by the owners of schooner

*' Finance," stating that she had landed 260 barrels of mackerel. Some
good fares of mackerel have also been taken on George's lately.—(Cape

Ann Advertiser, July 30, 1869.)

. 1869.

—

First arrival from the bay.

Schooner "Carleton" arrived from the bay on Wednesday, with 300

barrels of mackerel. This is the first vessel that has arrived from there

this season. The "Carleton" made her trip in less than six weeks.

—

(Cape Ann Advertiser, August 20, 1809.)

1869.

—

Arrival of the baymen.—inferior quality of bay
mackerel.—prices.—SUCCESS OF THE SHORE FLEET.

The bay fleet have not come along very freely the present week, but

nine vessels having arrived since our last, making 22 in all that have

arrived thus far this season. The fares average about 250 barrels, and
the mackerel are of fiiir quality, but not so fat as those caught on this

shore, and do not bring so good prices. Bay ones have been sold

the present week for $18 per barrel, $1 less than the first trips that

were brought in. Some of the fleet have shipped the mackerel home
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by steamer and refitted in the bay for another trip in order to save time,

and the prospect for the fall catch is considered very good. A large

portion of the fleet went into the bay late in July, and will make but

one trip. The shore fleet are doing fairly of late, and the mackereling

season bids fair to be a successful one.^-(Cape Ann Advertiser, Septem-

ber 10, 1869.)

1869.

—

High line of the bay fleet.

Schooner " Finance," of this port, has recently landed her second fare

of mackerel, 250 barrels, at Charlottetown (Prince Edward Island), mak-

ing in all 510 barrels landed thus far. On her last trip she took 130

wash-barrels in one day. She is now out on her third trip, and bids fair

to make a great season's work.—(Cape Ann Advertiser, September 17,

1869.)

1869.

—

Success of the wellfleet schooners.

The mackerel catchers of Wellfleet have done remarably well. Six-

teen thousand barrels have been landed on the wharves, and 3,500 bar-

rels are now afloat.

—

{Ibid.)

1869.

—

The baymen.

Seven of the bay fleet have arrived since our last issue, bringing

about 1,700 barrels of mackerel.

—

[Ibid.)

1869.

—

Great disaster to the shore mackerel fleet.

A terrific hurricane swept the coast of New England on the 8th of

September, causing great loss of life and property in the mackerel fleet.

The gale came on so suddenly and unexpectedly that the vessels were
not able to reach a harbor in time to escape its fury, and being caught
on a lee shore many of them were driven ashore. The Cape Ann Ad-
vertiser of September 10 and 17 gives detailed accounts of the losses.

1809.

—

Small fall catch in the bay.—light fares broughi
HOME BY baymen.

The prospect in the bay in the early part of the season for a success-

ful catch of mackerel was most excellent, as many of the vessels ob-

tained good fares on their arrival there ; but the September catch fell

ofl" amazingly, and for the past month the vessels have done nothing at

all.—(Cape Ann Advertiser, October 28, 1869.)

The bay fleet have mostly arrived home, there being but about forty

sail now absent. The fares brought in are very light, ranging from 20

to 100 barrels, and the market is quite firm at advanced prices. ISTo. I's

are selling the present week at $25 per barrel, and No. 2's at $15.

Shore mackerel are out of the market. The last sales of No. I's were
made at $26.—(Cape Ann Advertiser, November 12, 1869.)
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1869.

—

EEMINISCENCES of CAPT. J. W. COLLINS.

Having spent the greater part of the fishing season in the pursuit of

codfish on George's, Western Bank, Cape North, and the Gulf of Saint

Lawrence, I did not engage inthe mackerel fishery in 1869 until August,

when I went to the bay in the " Glenwood." We fished x)rincipally

about the Magdalens and along the west shore between Escumiuac,
Point Miscou, and off the North Cape of Prince Edward Island. The
best catch of mackerel which we obtained was in Miramichi Bay, eight

or ten miles off shore, about the middle of September. At this time we
had taken, in three or four weeks' fishing, 140 barrels of fine large mack-
erel, notwithstanding the fact that these fish were still less abundant
thau they had been the previous season. A strange thing occurred in

the mackerel fishery of the Saint Lawrence in the fall of 1869, since the

mackerel appeared to leave the bay much earlier than usual. After the

middle of September but few fish were obtained by any of the fleet, and
none secured large catches. Though we remained in the bay until the

]uiddle of October or later, and made every effort to catch fish on all of

the principal grounds, yet we succeeded in taking only five barrels in

addition to what we previously had, and this amount was a fair average

for the fleet. Some four or five vessels, as it was reported, caught 30 or

40 barrels each off the North Cape of Prince Edward Island about the

last of September or beginning of October ; but, so far as I was able to

learn, no other catches of importance were made after the middle of

September. The vessels that went to the bay early enough to obtain

reasonablj'^ good fares before the mackerel left the fishing-grounds were
partially remunerated for the loss of time by the advance in the price of

the fish, which resulted from the small catch.

1870.

—

Small number of nev^buryport vessels engaged in the
southern mackerel fishery.

The Newburyport Herald of the 29th ultimo says: "The southern

fleet will be remarkably small this season, some of the vessels which

usually go south engaging in the herring fisheries at the Magdalen Isl-

ands. This business is thought by some to be more profitable than the

early mackereling trips."—(Gloucester Telegraph, May 7, 1870.)

1870.

—

Success of the gill-net fishery in barnstable bay.

The Cape Cod Gazette says : " Six mackerelmen have been doiug a

brisk business in meshing mackerel in the bay off Sandwich."—(Glouces-

ter Telegraph, May 18, 1870.)

SUCCESS OF TWO " SOUTH-SHORE" VESSELS.

Schooner " Isaac Somes," of Harwich, with a crew of 19 men, ha»
landed this season 1,800 barrels of mackerel; stocked, $15,875 j aver-

age stock among the crew, $886.
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Schooner '* Mary B. Taylor," of the same port, with a crew of 23 men,

lauded 1,912 barrels of mackerel ; stocked, $17,400 ; average stock among
the crew, $750.30.—(Gloucester Telegraph, November 23, 1870.)

1870.

—

Notes on the southern mackerel fishery.

A Newport correspondent says that " the mackerel fleet as yet, ac-

cording to the most reliable news, have done but a slim business. Some
30 sail of vessels were at Newport on the 17th instant, ready to proceed

to sea, having obtained bait from the Vineyard Sound fish weirs."

—

(Gloucester Telegraph, May 25, 1870.)

1870.

—

First arrival from the south.

The schooner " Geo. S. Low" is the first to arrive from the southern

mackereling grounds, briugiug 190 barrels of mackerel of good quality

for the season.—(Gloucester Telegraph, May 28, 1870.)

1870.—Success of the southern mackerel fleet.

The southern mackerel fleet are meeting with a very fair success.

There have been four arrivals at this port, bringing good fares. Nan-
tucket reports an arrival with 137 barrels, and the Newburyport fleet

have averaged over one hundred barrels each so far this season.

—

(Gloucester Telegraph, June 4, 1870.)

1870.

—

Eeported small catch of mackerel IN the gulf of saint

LAWRENCE.—PROFITABLE SHORE FISHING.

News from the Bay of Saint Lawrence indicates that the mackerel

catch has been small so far this season, although large schools are re-

])orted in the waters about Prince Edward Island. The shore macker-

eling business continues to prove profitable, and this, with the troubles

in the bay, will have a tendency to diminish the number of vessels pur-

suing the bay fishing this season.—(Gloucester Telegraph, July 16, 1870.)

1870.

—

Abundance of mackerel in Gloucester harbor.

A school of mackerel was in our harbor yesterday. They took to the

hook well, and good fares were secured by anything in the shape of a
boat.—(Gloucester Telegraph, August 10, 1870.)

1870.

—

Fishing in Massachusetts bay.

The Yarmouth Herald, of last Friday, says: "Mackerel are taken in

considerable quantities in our bay, and cod and bass in our weirs."

—

(Gloucester Telegraph, May 18, 1870.)

On Monday of last week the Swampscott fishermen made a good haul

of mackerel off Egg Eock. One schooner took a fare of 80 barrels,

another of 75, and six others made good trips. Some of the drag-boats

brought in from six to eight hundred mackerel apiece from their net-

fishing.—(Gloucester Telegraph, June 8, 1870.)
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1870.

—

Fall fishing in barnstable bay.

The Provincetown uetters last week caught considerable quantities of

mackerel in Barnstable Bay; 25,000 were sent to Boston by the steamer

on a recent trip.—(Gloucester Telegraph, November 23, 1870.)

1870.

—

Spring mackerel fishery.

Mackerel are finding their way along the coast in considerable num-

bers. On Friday one of our fishing schooners arrived with a fare of

35 barrels which had been taken that day in her seine. The mackerel

were large and handsome, though not fat.—(Gloucester Telegraph, May
25, 1870.)

1870.

—

Fishing in Massachusetts bay\

Mr. William Stone, of Swampscott, had unusually good luck in his net-

fishing week before last, makhig, including Monday's and Tuesday's

catch, over $200 by the sale of mackerel landed by himself from a dory

during eight days. On Tuesday he caught over 500, which netted him

G cents apiece.—(Gloucester Telegraph, June 15, 1870.)

1870.

—

Spring mackerel fishery in cape ann bay.

The fishermen at Scusset one day last week took 15,000 mackerel.

—

(Barnstable Patriot, May 31, 1870.)

1870.

—

First macicerel in Massachusetts bay^

Capt. Miles Blanchard, ot Swampscott, caught some fine mackerel

in the bay on Friday, the first of the season.—(Gloucester Telegraph,

May 18, 1870.)

1870.

—

The mackerel fleet.

On one occasion 625 mackerel schooners were anchored in the harbor

at Gloucester.
1870.

—

The mackerel fishery.

The Portland Press of the 10th says that for ten days i)ast the mack-

erel fleet had not met with a single mackerel until Friday morning,

when they encountered great schools of them about 80 miles off the

Cape. They had great luck, and for the next week we may expect they

will spend the nights with us. The harbor is packed with their vessels
;

some 400 sail arrived in the harbor yesterday afternoon, presenting a

splendid sight as they came past the breakwater under full canvas at

race-horse speed.—(Gloucester Telegraph, September 14, 1870.)

1870.

—

The mackerel fishery^ of the gulf of saint lawrence.

A fishing schooner arrived at Booth Bay on Sunday from the Bav

Saint Lawrence with a fare of 380 barrels of mackerel.—(Gloucestci-

Telegraph, October 15, 1870.)

S. Mis. 110 26
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1870.

—

Success of the swampscott market fishermen.

One of the Swaini)Scott fishing vessels, hist week, with a captain and

three men, canj^ht more than 4,000 mackerel, some of which were sold

on the beach for 20 cents each. Another caught 4,800; another, 4,000;

one man alone, 000; a man and his sou, 1,000; auother man and his

son, 1,400 ; ;uid a single man and his dory, 800.— (Gloucester Telegraj^h,

October 10, 1870.)

1870,

—

Gill-netting at dennis.—new york prices for fresh
mackerel.

The mackerel-uetters of Dennis made one or two good hauls, and but

for the unfavorable weather last week would have done well, the i)rice8

of fresh mackerel in New York being from 18 to 20 cents apiece.—

(Gloucester Tel graph, November lio, 1870.)

1870.

—

The mackerel fishery from Gloucester.

Fifty-nine vessels pursued the southern mackerel fishery iu the

S[)ring, seven of them making two trips. Good fares were vsecured and

the fleet was free from accident. The shore mackerel fleet was un-

usually large during the summer months, and proved successful. One
vessel was lost in the business, the schooner " Day Star," 40.40 tons bur-

den. The bay fleet was a very small one, owing to the difllculties ap-

prehended and experienced from the course pursued by the Dominion
authorities. This business met with serious embarrassments by the

seizure of four of our vessels and the threatened seizure of others, and

the business as a whole did not prove profitable.— (Gloucester Tele-

graph, jSTovember 19, 1870.)

1870.

—

General discussion of the mackerel fishery.

The southern mackeiel season was closed up during the early part of

the mouth of 'luly, eight vessels arriving home from the south during

the first ten days of the month, six of which were from a second trip.

The whole number ot vessels reported as making southern trips in pur-

suit of mackerel this season was .59, of which number seven made two
trips each. These vessels met with a veiy fair success, and lound a

ready market for their catch on their arrival home.

The eastern mackerel fishing was actively pursued during the month,

and a large pro])ortion of the fleet secured excellent fares. The num-
ber of fares landed at this i)ort in July was about 80, and the market
has been quite active, and the stock has been kept well reduced. Some
20 vesvsels have also been engaged in seining along the eastern shore,

ostensibly ibr porgie bait, but some of them have made good hauls of

i!;ackerel in their seines, and have made good trips.

The Bay of Saint Lawrence fleet has been constantly augmented, and



[313] HISTORY OF THE MACKEREL FISHERY. 403

SO far as is known has been free from molestation by British crnisers of

hite. The fleet now in the bay is quite respectable in point of numbers,

though probably not as large as the last few years.—(Gloucester Tele-

"

graph, August G, 1870.)

The shore mackerel fishing is now at its height, and employs a large

fleet from the Ca]>e Ann and Cape Cod fishing towns. During the

month of August 117 Gloucester vessels were reported as arriving from

mackereling cruises east, 11 of which arrived twice, making a total of

128 fares of shore mackerel landed at Gloucester in August, against

some 80 fares in July. Besides these, 17 vessels engaged in seining ar-

rived during the numth, many of which had secured good fares of

mackerel. There were 20 arrivals from seining in July. The fleet has

met with good success, although as a rule the mackerel have not been

of a very good quality. The last week or two, however, has shown an

improvement in the quality of the smaller grades, aud the disparity of

prices between the ones and twos will probably soon be lessened. No. 1

mackerel have commanded good prices, ruling from $22 to $26 per bar

rel for shore, but most of the 2's have been closed out at $9.75 per bar-

rel, and 3's have ruled at $6 per barrel since the 1st of July. The ar-

rivals from the bay have not been numerous. Only 10 vessels have ar-

rived here this season, and these have met with a moderate success,

averaging about 200 barrels each. The bay mackerel received have

been of good quality, and sold at $24 to $25 ijer barrel for No. I's;

$12.50 to $13 for 2's, and $10.50 for 3's.

Last year the number of arrivals from the bay to this date was 13.

In 1868 onlj' 8 vessels arrived in August. In 1867 there were 51 arrivals,

and in 1866 84 arrivals from the bay ])revious to this date. The aver-

age fares of the bay fleet arriving previous to September, last year, was
about 290 barrels. The Portland fleet are doing about the same as the

Gloucester vessels, 13 arrivals having been reported, with a total catch

of 2,384 barrels.

Letters received at Newburyport state that 9 vessels belonging to

that port had fares on the 15th ultimo ranging from 20 to 110 barrels, ai^d

averaging 554 barrels each, and there has been one arrival from the bay,

at Newburyport, with only SO barrels. Three vessels have arrived at

Booth Bay from the bay, averaging less than 150 barrels each.—(Glou-

cester Telegraph, September 3, 1870.)

1870.

—

Reminiscences of capt. j. w. collins.

In the summer of 1870 I started on a mackerel trip to the Gulf of

Saint Lawrence, about the middle of June, in the new schooner " Alice

G. Wousou." We reached the fishing ground about the 25th of June.

The mackerel in the Gulf of Saint Lawrence were large, but very scarce,

aud they did not seem to fatten so rapidly as in previous years. We
returned home in August after an absence of eight or ten weeks, with

a fare of 175 barrels of mackerel, which brought a high price, our Xo.



404 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [31 4]

1 fish selling for $22.50 per barrel. After packing ©ut our bay trip we
engaged in the mackerel fishery off the New England coast, fishing all

the way from Mount Desert Eock to Cape Cod, though we caught but

(ew mackerel east of Mouhegau. The fish off our own shore in 1870

were of medium size, the greater portion packing for No. 2's. Mackerel

were abundant, but did not seem inclined to take the hook very readily

until they began moving to the westward along the coast toward Cape

Ann and Cape Cod. Good catches were obtained off Boone Island, Ips-

wich Bay, and in Massachusetts and Barnstable Bays. We made two

trips off shore, securing a catch of about 300 barrels.

1870.

—

The mackerel fishery of the saint lawkence.—hostil-

ities OF CANADIANS CAUSES LOSS TO AMERICAN VESSELS.

The following extract from the Gloucester Telegraph shows the con-

dition of the Bay of Saint Lawrence mackerel fishery during the year

1870:

"Tlie Bay of Saint Lawrence mackereling season has closed, and the

ill success of this branch of our industry is apparent at a glance. The
hostile attitude of the Dominion Government had a tendency to deter

many vessels from engaging in this fishing, so that the early fleet in the

bay was quite small, and the success of the shore fleet later in the sea-

son tended to still further decrease the number of vessels engaging in

the bay fisherj^, so that our fleet was smaller than for many years. The
whole number of vessels reported as making bay trips this year is but

80, only three of which made two trips each, and none were allowed to

ship mackerel home; whereas, last year, there were 194 vessels employed
in the bay fishery, 21 making two trips, and 3.3 shipping their early trip

home, and refitting in the provincial ports.

'•Four Gloucester vessels were seized this season by the Canadian

authorities on the pretense of unlawful fishing; one of these was re-

leased under a bond to pay whatever damages were found by the courts

;

one was condemned and repurchased by her owners at a cost of nearly

.$3^00, and two remain in the hands of the provincials."—(Gloucester

Telegraph, November 10, 1870.)

1871.

—

Lack of interest in the mackerel fishery exhibited by
canadian fishermen,

Mackerel Fishery.—Gaspe division.

"In a special report on the duties performed by 'La Cauadienne' in

connection with the marine police, I shall have the honor of speaking

of mackerel fishing by foreign schooners. This pursuit is not much fol-

lowed by our own fishermen, ana has steadily decreased since 1809.

The fish did not come near the shores, and not more than 100 barrels

were caught in Bay des Chaleurs. It was more abundant in Gaspe
Bay, the catch being 400 barrels over that of last year. Cod-fishing is

the main occupation of the peoi)le in this division. This fish was so
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abundant, and the price of mackerel so low, that this may account for

their not attending to the latter."—(Eeport of the cruise of the gov-

ernment schooner " La Canadienne," in the Eiver and Gulf of Saint

Lawrence, for the season of 1871, uuder command of N. Lavoie, esq.,

tishery officer. Annual report of tlie department of marine and fish-

eries, for the yenr ending oOth June, 1871, Appendix C, pages 19, 20.)

Watsiteeshoo District. FeJix Sylvesire, overseer.

*' Mackerel abundant, but the fishermen of this division do not follow

this fishing."—(Synopsis of fishery overseers' and guardians' reports in

the Province of Quebec, for the season 1871. Annual report marine

and fisheries, 1871, Appendix H, page 72.)

MoisiE Divisiox. F. Tlilviergr, overseer.

^Mackerel were abundant. The fishermen in this division do not,

however, in general, follow this fishing, but one man took 04 barrels.

—

[lb., p. 71.)

Pabos Divisiox. James M. Eemon, overseer.

In the mackerel fishing nothing is done beyond taking what is re-

fjuired for bait.

—

{lb., p. G7.)

Anticosti Division.

'' Although mackerel are very abundant around the island they are

not much sought after, and only 20 barrels were caught at Salmon

River."—(Report of X. Lavoie, commander government schooner "La
Canadienne," of a cruise in the River and Gulf of Saint Lawrence, 1872.

Annual Report, marine and fisheries of Canada, 1872, Aifjiendix B.)

1871.

—

Inferior quality of mackerel taken in Canadian

WATERS.

The following is taken from letters furnished by the county overseers

of Nova Scotia to Mr. Rogers, the fish-officer of the province

:

'• I am happy to be able to report a very large increase in the quanti-

ties of almost all kinds of fish taken this year, an<l although prices have

ruled much lower for most descriptions, the aggregate value is more

than one million dollars over the previous year. Mackerel, particu-

larly, show a very large increase, but being mostly the early runs, they

are inferior in quality."—(Report of W. H. Venning, esq., inspector of

fish for Nova Scotia and New Brunswick. Annual re[)ort marine and

fisheries, 1871, Appendix N.)

1871.

—

Bad season for mackerel in the gulf of saint Law-
rence.

These fish struck in on our shores about the middle of June in large

quantities, and the first catches were taken in a very short time, some

vessels taking 200 barrels in three weeks ; but the fish were poor, not
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making more than threes when culled. After that the catch was moder-

ate, and I do not think that more than 30,000 barrels of mackerel were

taken by the whole fleet. It has been a bad year for mackerel, the mar-

ket prices, as a rale, being one-half below the average prices, and great

numbers of American vessels were laid up by their owners, for the rea-

son that the outlay required for fitting the vessel out for fishing being

more than the proceeds of the summer work.—(Gr. V. Story, commander
marine police schooner '' Water Lily," Pictou, November 27, 1871.)

The mackerel fishery.—The Gloucester Telegraph says that the

latest news from the Bay of Saint Lawrence reports a large number of

American vessels on the fishing-grounds between Saint Margaret's and

East Point, with mackerel scarce at the time. At Eustico mackerel

catching was slack, and had been for a fortnight, though the few caught

were larger than the earlier school. Mackerel were reported plentj^ at

Port Daniel and East Point. All the fish were east of Eustico, and the

Cascumpec boats reported neither codfish nor mackerel west. Sixty sail

of vessels were reported at Magdalen Island on the 3d instant, with

mackerel scarce, and reports from Bradley's, three days later, represent

fish "few and far between."—(Boston Journal, August 26, 1871.)

1871.

—

EeAPPEARANCE OF MACKEREL ON THE LABRADOR COAST
AFTER FORTY YEARS' ABSENCE.

" Mackerel,which for the last 40 years had disappeared from the waters

of the coast of Labrador, returned this season and in as great abundance

as formerly. I have seen as many as 400 or 500 barrels caught in one

haul of the seine at Bonne Es])erance and Meccatina. Several schoon-

ers loaded at Seven Islands. Mackerel remained two months in the bay
during the winter. A much larger quantity than was needed for their

own use was caught at several ports along the coast, but prices were

very low. There is no doubt that if codfish and mackerel continue to

visit the waters of this division in as large numbers as they did this

year, the coast of Labrador will assume an importance which may be-

come superior to that of the Gaspe division."—(Eeport of the cruise of

the government schooner "La Canadienue," in the Eiver and Gulf of

Saint Lawrence for the season of 1871, under command of N. Lavoie,

esq., fishery ofiicer. Annual report of the department of marine and
fisheries for the year ending 30th June, 1871, Appendix C, page 26.)

1871.

—

Abundance of mackerel at small point, me.

The Bath (Me.) Times says that on Thursday, Small Point Harbor was

thronged with mackerel, the like of which was never known, and count-

less thousands of them were caught in seines, nets, and with hook and

line. One fishing Ncssel secured a thousand barrels. Other vessels got

several hundred barrels, and the citizens in that vicinity made free

with that " school " without consulting the teacher.—(Germantown
Telegraph, August 16, 1871.)
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1871.

—

Notes on the mackerel fisheries, etc, of the prov-
inces OF NEW BRUNSWICK AND NOVA SCOTIA.

In his report for 1871 Mr. Venning- states that Mr. John Fitggerald.

overseer for the western district, says :
" Tlie mackerel v/as more ])r()-

ductive this year than it has been for the hist ten years, but tlie qtialiry

was very poor. Tlie fall mackerel have been a total failure
; and as this

fish, if of first quality, would bring a high price, the loss has been
seriously felt by the fishermen. The mackerel tliat have been caught
this year have brought a very low price, luit when the large quantity
taken is considered, the fishermen have no reason to compUiin."

Mr. Daniel Dimock, overseer for the eastern district of Lunenburg,
says: "The shore fisheries in this district have been productive, more
especially the mackerel."

In same report, Mr. Yenning also state<l that, "Overseer James .A.

.

Tory, of Guysborongh County, says Avith reference to his district: 'The
fisheries as a whole have been good this season, especially for mackerel,
and although prices have rnled low they will compare favorably with
the past.'

"

In same report Mr. Venning further states that, "Mr. Francis Qui-
nan, the officer in charge of Cape Breton County, reports as follows

:

'The total quantity offish taken is considerably above that of former
years. The run of mackerel was abundant, but of small size ; the large

brands were conspicuons by their absence ; No. 3's ruled, and of their

kind were good, but the i)rice realized in our markets was less than in

years past.'"—(Report of W. H. Venning, esq., inspector of fisheries

for Nova Scotia and New Brunswick. An. Rep. Mar. and Fish., 1871,

Appendix N.)

1871.

—

The mackerel fishery.

The Cape Ann Advertiser of September 1 gives the following account
of the mackerel fishery in 1871 :

" The fisheries.—The bay fleet come along sloAvly. There have been
but eleven arrivals thus far, the vessels averaging about 300 barrels

each. The quality of the mackerel is not as good as those taken oti" this

shore, and l)ut few numb(n' ones have as yet been landed, but the catch
of the present month and next will, no doubt, average much better.

Prices rule low, considering the small mimber of barrels landed this

year, and it will require pretty large fares to realize a paying season's

work. Late advices from the bay report mackerel scarce.

"The shore fleet have done rather a slim business the past month.
Some of the seiners have made some good trips, but the hookers, with

a few exceptions, have done very poorly, the mackerel not inclining to

bite. Had it not been for the seiners the market would have been bare
of shore mackerel -, as it is, the catch has not been half as large as it was
up to this time last year. The mackerel average mostly ones and are

very large and fat, the (piality being much better tlmii those caught otf
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this shore last year, but the prices rule much lower. No. I's are selling

the i)resent week for $11.25 per barrel, less than one-half the price they

brought at this time last year. Unless mackerel come in more freely

than they have, the season's catch will be light and prices must nec-

essarily advance.

•'The George's fishery has been prosecuted throngh the season by a

much larger fleet than usual, and most of them have realized very good

fares. The catch is greatly in excess of that of last year, and although

the prices have not been as renuinerative, still the increase in catch will

more than make up the diiference, and the vessels engaged in this

branch of the fisheries will make a very good season's work.

•'The Grand Bank halibut fleet have brought in rather light fares of

late, and prices have ruled low. About thirty sail of vessels are now
engaged in this brancli of the fisheries, and the business, as a whole,

has proved but moderately successful." ( Boston Journal, September 22.)

"Bay saint lawrence mackerel fishery,—The mackerel fish-

ery for this season is rapidly drawing to a close. The sliore fleet are

doing but little, and may soon be expected in our waters for a week or

two, jn-eparatory to winding up the business for the year. The news

from the bay inilicates a scarcity of mackerel, and, as rough weather

may soon be expected, a large portion of the fleet will soon be along.

The number of arrivals from the bay reported at Gloucester this season

has been fifty two. The fares have, been comparatively small, and the

quality poor, while prices have ruled mu(;h lower than the past few

years. The fares of 31 Gloucester vessels have been reported, ranging

from 100 to 450 barrels, and averaging 247 barrels, which will probably

be about the average of the fleet. Sixteen of the Portland fleet show

an average of 211 barrels, and 11 of the Newburyport fleet show an

average catch of 15)2 barrels. The average catch of the fleet from other

fishing towns, so far as reported, is equally snuill; Boorh Bay 227 barrels.

North Haven 100, Wellfleet 140. Belfast 110, and New London 235. A
Salem vessel has lauded 307 barrels, and one Frankfort vessel is reported

with a catch of 312 barrels and another Avith 020. Nineteen vessels re-

ported at Port Mulgrave show an average catch of 200 barrels." (Glouces-

ter Telegraph, August 27.)

1871.

—

Pall mackerel fishery in cape cod bay.

Dennis.—On Wednesday a. m. (8th) the fishermen took 300 to 800

mackerel each in nets.

Barnstable.—Smith Bros, caught 1,200 yesterday (14th).—(Province-

town Advertiser, November 15, 1871.)

1871.—lu the Cajte Ann Advertiser, of July 28, are the following re-

marks upon the mackerel fishery:

"The mackerel season has now commenced in earnest, and good

icturus are anticipated, as the season bids fair of being a prosperous

one. The prospect at the bay is very encouraging, many of the fleet
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having already landed good fares. American vessels are subject to the

same treatment as last year, if caught fishing within the limits ; but

they have liberty to ship mackerel home, and ]nirchase sup])lies this

season, which will greatly add to their chances of making a good year's

work,
" The skippers will undoubtedly keep a sharp lookout and give the

Dominion cruisers a wide berth, and we do not anticipate any difficulty

in those waters at present. Later in the season, when the mackerel

tend in shore, it maj' be a little more difficult to obtain a fare, but we
do not believe that the Dominion cruisers intend to annoy American

fishermen in the manner which characterized last season.

'' The Treaty has not been signed by the Dominion Government as

yet, consequently it will not take eflect this season. It is evident that

the price of mackerel will not rule as high as last year, which will tend

to bring about quick sales, as people can afford to eat these fish when
the price is brought within their means, and the prospect for a lively

market is quite encouraging.

''Altogether, the mackerel season, both off shore and at the bay, prom
ises well, and we hope tliat good trips will crown the elibrts of all en-

gaged in this branch of the fisheries.''—(Boston Journal, July 29.)

1871.

—

EeMINISCENCES of C^APT. J. W. COLLINS.

I was engaged in the halibut fishery during the season of 1871 until

August, when I fitted out for a mackerel cruise off the New England

coast, still being the same vessel in which I had sailed the previous

season. The mackerel were comparatively scarce in the fall off shore

and disinclined to bite. We succeeded, however, in catching 175 bar-

rels with hook and line, which was much better than the average for

the time we were engaged. The last two days' fishing which we had

were off Chatham. The first of the two days we caught 50 barrels be-

tween Nausett and Chatham, and the following day we obtained 30

wash-barrels more about 15 or 20 miles ESE. from Chatham Light. The
fish at that time moved very rapidly in a southerly direction.

Many of the seiners obtained large catches during the fall, but as we
were fishing with hook and line it frequently happened that we could

get few or no mackerel, even where they were most abundant, and the

seiners were filling up.

1872.

—

Good li'ck of S03ie of the market fisherjien.

On Friday of last week the schooner "Yankee Lass," Captain Brown,

took 60 barrels of mackerel off the Highlands of Cape Cod, and sold

them in Boston the next day for $1,500. A few weeks before the same

vessel sold $1,200 worth, which she caught in a single day. Another

vessel made $2,520 in a coui)le of days. In all these cases the market

was bare of mackerel, and hence the high prices obtained. The fore-
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going fares were sold fresh without dressing.—(Gloucester Telegraph,

October 12, 1872.)

1872.

—

Mackerel fishery of provincetown.

The Provincetown mackerel fleet, in the early part of last week, after

a trial of two days without finding mackerel, broke in small squadrons

and sought their home ports to haul np, or to engage in other pursuits.

It has hovered around Provincetown, and been in the harbor since

August, taking but few fish. Inquiry at the packing establishments

discloses the fiict that the entire catch of that part of the fleet hailing

fipom Provincetown will not much exceed 12,000 barrels. In 1870 the

catch packed 37,552 barrels, and in 1871 it was 24,918 barrels. From
information received, the opinion j^revails that the falling ofl" in the

catch of the whole fleet will not be less than that part of it sailing frogi

Provincetown. A very few A'essels using seines have been successful.

but those de]iending upon the hook and line, constituting much the

largest part, will not, as a whole, realize a sum sufficient to pay ex-

penses.—(Cape Ann Light and Gloucester Telegraph, May 31, 1874.)

1872.

—

MACIOSREL on the south coast of nova SCOTIA.

H. S. Jost, esq., overseer for the western district of Lunenburg

County, Nova Scotia, reports that mackerel are of a better quality than

those taken in 1871, and have generally been sent to the Unit(Ml States,

where a fair j)rice has been obtained for them. The hitherto uncertain

fares in the North Bay mackerel fishing has had the effect of causing

most of the Nova Scotia vessels to seek other employments this fall.

—

(Report of W. H. Venning, inspector of fisheries for Nova Scotia and

New Brunswick. An. Rep. Mar. and Fish., 1872, Appendix N.)

1872.

—

Disinclination of the Canadian fishermen to engage
IN catching mackerel.

Mackerel fishing is pursued only to a very limited extent in Gasi>e Bay
since the repeal of the reciprocity treaty, the few aecidently caught in

herring nets being used as bate for cod; and even under reciprocity

this kind of fishing was eutirely in the hands of Americans, the Gaspe
fishermen not catcliing the fish even for local consumi)tion. For the

space of about one month this summer mackerel was very abundant in

Gaspe Bay, some catching as many as 1,700 in one day. Mackerel a.s

well as salmon sold fresh, but prices being low, fishermen considered

it more advantageous to engage solely in the more remunerative pui

-

suit of cod-fishing. During September and October prices ruled higher,

but mackerel had then left the bay.—(Report of N. Lavoie, commander
of government schooner " La Canadienne," in a cruise in the River and

Gulf of Saint Lawrence, 1872. An. Rep. Mar. and Fish. 1872, Ap-

pendix B.)
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1872.—A BIG TRIP FROM GEORGE'S.

Schooner " Volunteer," Captain Smith of this port, arrived from

George's on Friday with 340 barrels of mackerel, which were seined on

the bank. This is the largest fare brought in this season, and the

mackerel were all large and fat.—(Cape Ann Advertiser, August 16,

1872.)

1872.—A BIG SCHOOL OF MACKEREL—SUCCESS OF THE SEINERS.

Schooner "Judith Ann," of this port, recently came across a big school

of mackerel off Thatcher's Island, and bad such a heavy draught of

them that they were obliged to cut the purse-rope of the seine in order

to save it. Out of the lot, estimated at 1,000 barrels, thej^ succeeded

in saving only 40 barrels.

Several of the mackerel seiners had quite a streak o' luck last week,

which will very materially help out their season's work. * * *

Schooner " Isaac Somes," Capt. E. H. Taylor, was absent from Har-

wich Port thirty hours, and during that time seined 250 barrels of mack-

erel. This is reported as the largest catch in the shortest time this

season.—(Cape Ann Advertiser, September 13, 1872.)

1872.

—

Reminiscences of capt. j. w. Collins.

In August, 1872, I went to the Gulf of Saint Lawrence on a mackerel

trip in the " Alice G. Wonson." Mackerel were large though scarce,

and as a result we cruised over nearly the whole of the fishing grounds

in the Gulf from Bonaveature to Cape Breton. We did not succeed in

obtaining any great catches, neither did we hear of many being taken.

However, we secured a fare of 250 barrels of fine mackerel, for which

a fair price was obtained, making the voyage, on the whole, a reason-

ably profitable one.

1873.

—

The passage of the fisheries bill—anticipation of its

being injurious to aimerican fishermen.

The bill to carry into effect the fishery provisions of the treaty of

Washington, passed the House Monday by an unexpectedly strong

vote, 145 yeas and 30 nays. The only amendment, which was offered

by Mr. Buffinton, delays the date on which the duties on fish from

the provinces are removed until July 1, and was agreed to both by the

Committee on Foreign Affairs and by the State Department. General

Butler opposed it, and denounced the treaty as very unfair to the United

States. President Grant sent a special message to the Senate and

House, in which he urged the passage of the bill. It will go into effect

July 1. There are grave apprehensions that we have paid dearly for

the whistle in the admission of foreign fish duty free ; and the provinc-

ial fishermen have thus obtained great advantages over the American,

both on the lakes and sea-coast. Be that as it may, there is no help for
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it now, and ere the end of the present year we shall probably know

whether or not we can catch and sell fish under the disadvantages of

this treaty as cheaply as our neighbors in the provinces can with the

great advantages it alibrds them.— (Cape Ann Advertiser, February 28,

1873.)

1873.

—

Sailing of the first of the southern fleet.

A portion of the southern mackereling fleet have sailed the present

week, and others will soon follow.—(Cape Ann Advertiser, April 18,

1873.)

Two of the Newburyport schooners sailed on the 17th instant, for the

south, on a mackereling cruise.—(Cape Ann Advertiser, April 25, 1873.)

1873.

—

First arrival of fresh mackerel in new york market.

The first fresh mackerel of the season were carried into ^ew York on

Thursday (May 1) of last week, by a Chatham schooner. She had

25,000, which were sold at 20 cents apiece.—(Cape Ann Advertiser, May

9, 1873.)
1873.—A BIG FIRST TRIP.

Schooner " Fleetwing," of this port, carried into New York on Tues-

day 52,000 fresh mackerel, which were sold for $2,057.

—

{Ih.)

1873.

—

First mackerel caught off cape ann.

May 20, schooner "Sea Foam" caught about 200 mackerel, which,

being the first catch of the season ofi" Cape Ann, sold for 10 cents

apiece. Last season the same vessel also brought in the first fare of

mackerel, having been fortunate in securing 120 barrels on the 22d of

May, which sold for $2.50 per hundred.—(Cape Ann Advertiser, May
23, 1873.)

1873.

—

First arrival in Gloucester of the southern fleet.—
good prices.

Schooner "Emma Jane" arrived home from the south on Thursday

last (May 19) with 170 barrels of mackerel, which were sold for $9.25 and

$7.25 per barrel. First arrival of the season.—(Cape Ann Advertiser,

May 30, 1873.)

1873.

—

First start of the bay fleet.

The first of the bay fleet sailed on Tuesday (June 3), and others will

soon follow. Some 30 sail will be on their way by the middle of the

month.—(Cape Ann Advertiser, June 6, 1873.)

1873.

—

Spring mackerel fishery.

The fishing season has fairly commenced in Long Island waters, in

the Great South Bay, and the other bays on the south side. Large num-
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bers of blueflsh, weakfish, and mackerel are taken daily. On Friday

and Saturday the fishermen found it impossible to dispose of their

catches, and most of those who had loads of mackerel were obliged to

cast anchor and salt them. On Friday the fishing company at Southold

caught 100,000 at one haul.—(Cape Ann Light and Gloucester Tele-

graph, Gloucester, Mass., May 31, 1873.)

1873.

—

The southern mackerel fleet at Newport.

One hundred and fifty sail of mackerel catchers put into Newjjort

Harbor on the 5th instant, in consequence of thick weather. They re-

l^ort mackerel more jdenty of late, the catch the previous days aver-

aging about 25 barrels to a vessel.—(Cape Ann Advertiser, June 13,

1873.) •

1873.

—

The southern mackerel fishery.—prices.—the bay
fleet.

The iSTewport southern mackereling fleet has been doing only fairly.

The "Miantonoraoh" has taken three fares of Iresh mackerel, caught

by seine, into New York, of 45,000 fish; the " Lizzie Thompson" has

taken there two fares of 13,000 fish, and the " G. W. Brown" has taken

two fares of 25,000, making in all 83,000 fresh mackerel taken into New
York by Newburyport vessels. One firm has received $2,000 for fresh

mackerel sold, and has about the same amount to come.

By the hook the schooner "Matilda" has caught l?-,000, and the

" John Gerard " 8,000, and these also have been carried into New
York.

The southern mackerel fleet, as a whole, have not done so well this

season as last. A large proportion of the fleet have sold their mackerel

fresh in New York, and some of the seiners have made good stocks;

but the hookers have done very slim. Some fourteen sail have thus far

arrived home, averaging about 100 barrels. The market being bearer

of old mackerel, the new stock have been in good demand, recent fares

selling at $10.25 and |8.25 i)er barrel, with prospect of advance on these

prices, A large fleet will visit the Bay of Saint Lawrence the present

season. The early fleet have already sailed, and by the 1st of July

there will probably be a hundred vessels in readiness to start. The

shore mackereling fleet will be smaller than that of last season, and

comprised mostly of seiners.—(Cape Ann Advertiser, June 13, 1873.)

1873.

—

The first fare from George's.—a good haul.

Schooner " Mary Odell," of this port, arrived from George's on Monday
with 210 barrels of mackerel, the first fare from there this season. They
lost most of the first haul the}' made in consequence of a shark going

through the seine just as thej' had commenced baihng out. After repair,

ing the seine, they made another immense haul, filling all their barrels
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and the dories, aud let as many more go, being unable to take care of

them. The mackerel were of large size and excellent quality, and the

trip proved a profitable one.—(Cape Ann Advertiser, July 18, 1873.)

1873.—A GOOD STOCK IN THE SHORE FISHERY.

Schooner •' Isaac Somes," of Harwich Port, engaged in the shore mack-

erel fishery, has stocked about $7,500 thus far this season, and is high

line of the fleet from that port.—(Cape Ann Advertiser, July 25, 1873.)

1873.

—

Another big george's trip.

Schooner " Eddie Pierce " arrived at Boston last week, from a three

weeks' cruise, with 550 barrels of George's mackerel. She stocked $0,000

for#;he trip—pretty good returns for a short voyage.—(Cape Ann Adver-

tiser, August 8, 1873.)

1873.

—

Shore and bay fisheries, prices, etc.

The mackerel catch olf this shore still continues light for the season.

^Nineteen seiners have arrived since our last issue, five of which were

from George's, and brought in good fares. The total catch for the past

week has been about 2,500 barrels, which have been sold at $20 and

$19 for No. I's; $12.75 aud $13 for No. 2's. Schooner "Highflyer"

arrived from the Bay of Saint Lawrence on Tuesday (August 5)—the first

arrival of the season, and a week earlier than the first arrival last year.

She brought in 225 barrels. Others of the fleet are on their way home,

and daily expected. Two fares have been sent home per steamer. The
quality of the mackerel taken a" the bay early in the season is not as

good as those taken oft" this shore, but those caught the past three weeks

are said to be much fatter.

—

(lb.)

1873.

—

The mackerel fleet of newburyport, past and present.

The NewburyiDort Herald says: Our mackerel fleet, which numbered
140 vessels forty years ago, is now reduced to about 20.—(Cape Ann
Advertiser, August 15, 1873.)

1873.

—

Light catch in the bay.

On July 29 there were in the harbor of Georgetown, Prince Edward
Island, about 50 sail of American mackerel schooners. The highest

catch reported among them was 200 barrels, and the average fares of

the whole fleet was estimated at 150 barrels. The catch of mackerel in

the Gulf of Saint Lawrence has, up to this time, been light. The fish ap-

pear to be abundant, but do not bite freely.

—

{lb.)

1873.

—

An old vessel makes a large stock in the shore
mackerel fishery.

Schooner " 1. H. Horton," which recently arrived at Wellfleet from

George's, has caught aud landed 1,402 barrels of mackerel, stocking
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$14,023, having been employed two months and ten days. This is the

largest stock made in the mackereling business from any j)ort this sea-

son. The schooner is twenty-three years okl, and owned b\' Capt. I. H.

Horton, of Easthain.—(Cape Ann Advertiser, August 22, 1873.)

Schooner "1. H. Horton "has recently arrived from her fourth trip, with

282 barrels of mackerel. The "Horton" has now lande<l 1,GG1 barrels,

making her stock in three months $18,425.—(Cape Ann Advertiser, Sep-

tember 12, 1873.)

1873.

—

Destructive gale in the gulf of saint lawrence.

In the Cape Ann Advertiser of September 5, 1873, oQ Gloucester

mackerel schooners were re])orted driven ashore in the hurricane of

August 24 and 25, causing the loss of thirty-six lives. Besides these

many vessels and lives were lost from other ports engaged in the mack-

erel fishery of the Bay of Saint Lawrence.

1873.

—

Scarcity of mackerel off new England coast.—arriv-

als FROM BAY, HIGH PRICES, ETC.

Mackerel still continue very scarce oft' this shore, and some of the

seiners have abandoned the business and fitted away for the bay. With

the exception of a haul b}' one of the Swampscott boats, and one by a

Harwich schooner Saturday on Jefi'ries, there have been no mackerel

seined off this shore the past week. One George's fare of 240 barrels

arrived on Tuesday, which were quickly taken up at $23.50 i)er barrel

for No. 1, the highest price obtained this season. No. 2 sold for $13.

Six bay fares, about 1,200 barrels, have arrived tlie past week, which

have met with quick sales, No. I's selling for $14.50 and $15 per barrel.

The market was never so bare of mackerel at this season of the year,

and the supply for the fall and winter trade bids fair to be a meager

one.—(Cape Ann Advertiser, September 12, 1873.)

1873.—A SCHOOL OFF CAPE COD.

A school of mackerel struck the waters oft' Cape Cod last week. A
Harwich schooner took 100 barrels, and other vessels shared in the good
luck.—(Cape Ann Advertiser, October 31, 1873.)

1873.

—

Arrival home of the bay fleet.

The bay fleet have come in freely the ])ast week, 63 vessels having

arrived since our last issue, averaging good fares. This leaves about

30 sail yet to come, most of which will be along before the close of

another week. The vessels arrive on a dull market, and but few of the

late fares have been sold, as holders are not desirous to sacrifice their

mackerel at the prices at present ottered, unless a(;tually forced to do

so. The stock in the market is held at $14 and $12 for Xos. 1 and 2,

which prices, if not higher, will no doubt be realized ere many weeks
elapse.—(Cape Ann Advertiser, November 14, 1873.)
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1873.

—

The Gloucester mackerel fisheries.

The southern fleet in the spring was of usual size—embracing 54

vessels—and fairly successful, marketing their early catch in New York
at good prices.

The summer fishery off the shores of Maine, New Hampshire, and

Massachusetts was of respectable size, and mostlj" engaged in seining

of mackerel, with a very good average success, although a few vessels

did not pay expenses. Eighty-six vessels engaged in this business.

Schooners ''Beloidem" and "Empire State" were lost in this business.

The Bay of Saint Lawrence fleet was unusually large, consistiug of

185 vessels, against GO last year. Tbe catch was good, and the business

would have proved quite successful but for the disastrous gale in August,

by which so many vessels were Avreclied or temporarily disabled in the

height of the fishing season, materially reducing the receipts. Of the

185 Gloucester vessels engaged in this fishery 10 were wrecked, and are

total losses, and three remain ashore at the Magdalen Islands, but are

not abandoned. Twenty-six vessels made two bay trijis each during the

season, and the whole number of fares received at Gloucester this season

will be 198 agaiiist 65 last year.—(Gloucester Telegraph, iSTovember

19, 1873.)

1873.

—

KEMINISCENCES of CAPT. J. W. COLLINS.

During the first part of 1873 I was engaged in tlie haddock and cod

fisheries. About the 25th of August 1 started from home on a macke-

rel trip to the Gulf of Saint Lawrence, still being in tlie same vessel in

which I had sailed the three previous years. We arrived in the bay

soon after the first of September and immediately proceeded to the Mag-
daleus. There we had an opportunity of witnessing the great destruc-

tion which had been wrought by the hurricane of tbe L*4th and 25th of

August. At the head of Pleasant Bay, and in Harbor Le Barre, some
20 or 25 sail of American mackerel schooners were driven high up on

the sand; many of them lying in such positions as to render it ex-

tremely doubtful if they could be again got afloat. Many vessels wero
also stranded on Prince Edward Island, some being lost with all hands,

while the crews of others were fortunate enough to escape. Some of

these schooners we had an opportunity of seeing later on our trij). I

have taken occasion to allude to this gale here, since it was one of the

most disastrous which our mackerel fleet has ever encountered, result-

ing in very great loss of life and pioperty. The mackerel were scarce

in the bay during the fall of 1873, and though mostly of a large size

were not so fat as might be expected. We fished most of the time about

the Magdalen Islands, visiting, however, other points of the bay more

or less frequently. We succeeded in obtaining a fare of 208 barrels, and

returned home about the middle of November.
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1874.

—

The southern mackerel fishing.—Light farics brought
IN.

Southern mackerel fleet are arriving home, averaging light fares. The
largest of the season, 300 barrels, was brought in by schooner " Falcon "

on Wednesday, June 3 ; the trips will not average over 140 barrels. The

business has been overdone this year.—(Cape Ann Advertiser, June 5,

1874.)

1874.

—

The spring mackerel fishery.

The Cape Ann Advertiser of June 12, 1874, states that during the

past week twenty vessels belonging to the southern mackerel fleet had

arrived with light fares, the average quantity being 100 barrels.

1874.

—

Fishing in the gulf of maine.

The Cape Ann Advertiser of September 25, 1874, states that there

are from eight to nine hundred mackerel vessels between Portland and

Mount Desert; the csitch is light.

1874.

—

Successful George's trip.

Schooner " Florence E. Tower," Captain Frye, arrived at Boston on

Saturday (June 27), from a mackerel cruise to George's Bank. She

brought in 450 barrels, the fare which has arrived at that port this

season. * * Most of the fish were of good quality. Her trip this

time was four weeks.—(Cape Ann Advertiser, July 3, 1874.)

1874.

—

High line of the seining fleet.

Capt. Hanson B. Joyce, of Swan's Island (Maine), is high line of the

seining fleet this season. Landed to 9th October 2,300 barrels of mack-

erel, the largest number ever landed. A small craft of 52 tons still

follows the trade, and may get another haul.—(Cape Ann Advertiser,

October 16, 1874.)

another good catch.

Schooner "John Atwood," of Provincetown, had landed up to October

9, 1874, 2,000 barrels mackerel. She took in all 2,100 barrels; was high

line of the Provincetown fleet.

—

[lb,)

LATE catch of MACKEREL OFF CAPE COD.

Schooner "Willie B. Wilbur" took with the hook 20 barrels of fine

mackerel off Eace Point November 18, 1874.

1874.—A QUICK TRIP.

Schooner " Florence Nightingale" left Swampscott Monday morning,

August 24, on a market fishing cruise and arrived in Boston the next

S. Mis. 110 27
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inorniDg, August 25, with 350 barrels of mackerel, worth at least $2,500

—a good day's work.—(Cape Ann Advertiser, August 28, 1874.)

ONE OF THE LUCKY VESSELS.

Schooner "Daniel Masey," of Portsmouth, N. H., has lauded 1,800

barrels of mackerel up to August 25, and claims to be high line of the

fleet.—(Cape Ann Advertiser, September 11, 1874.)

1875.

—

The first appearance of mackerel.

One of the first mackerel fares caught by the mackerel fleet was taken

April 29, 1875, by the schooner " Cora E. Smith," of Gloucester,' and sold

at New York for $15 per 100.

On June 6 a Newburyport vessel arrived at New York with 25,000

mackerel.

1875.—AlMERICAN VESSELS IN THE GULF OF SAINT LAWRENCE.

The following statement of the number of fishing vessels in the Gulf

of Saint Lawrence mackerel fishery and the American shore mackerel

fishery was submitted by David W. Low to the Halifax Commission:

Mackerel inspected in Gloncester 1)3, 126

58 vessels in Gulf, average catcli 191 barrels II, 078

117 vessels American shore, average catch 409 barrels 47, 853

58, 931

The average catch is based on the average catch of 84 vessels from

17 firms in 1869, and 28 vessels in bay and G2 vessels oft' American
shore from 20 firms in 1875. These firms have done better than the

rest.—(Docs, and Proc. Haliftix Com., 1877, U. S. edition, p. 2595.)

1875.

—

First mackerel of the season.

The first catch of mackerel was brought to New York last week. The
fish were of good size, but had not yet acquired that primeness and ex-

cellence of saVor which mackerel only acquire in colder waters. The
fish were struck south of Cape Henry, and now some twenty smacks are

in search of the comiug shoals.—(B. Phillips, in New York Times, May
9, 1875.)

1875.

—

Fishing in the gulf of maine.

One vessel took 250 barrels of mackerel oft" the point at Province-

town, Saturday afternoon.—(Provincetown Advocate, October 6, 1875.

1875.

—

Sailing of the southern fleet.

A large part of the George's fleet have fitted out to go south, mack-
ereliug.

Several of the south mackerel fleet have sailed, and the balance will

follow in a few days. They will tend New York market, selling their

fish fresh.—(Gloucester Telegraph, April 21, 1875.)
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1875.

—

First fare of mackerel for the season—a big stock.

To a Portland schooner, the " Geor^ie Willard," belongs the credit of

landing the first fare of mackerel this season. The " Willard " arrived

at New York on Friday (April 30) and landed her catch of 22,000 mack-

erel, stocking over $4,000.

1875.

—

The spring fishery.

The southern mackerel fleet are meeting with ?air success. Last

week, Monday, the schooners " Bell of the Bay," and "Bloomer" arrived

at New York with 200 barrels each, and schooner " Roger Williams "

with 700 barrels. The "Bell of the Bay" had been out eight days,

" Bloomer " forty-eight hours, and " R. Williams " three days. On Wed
nesday the "William S. Baker" (six days out) arrived with 220 barrels.

The first vessel to arrive home with a southern mackerel fare was the

" Pathfinder" (on Friday), with 280 barrels. Schooner "James A. Stet-

son" arrived from a southern trip on Sunday, with 250 barrels of mack-

erel.—(Gloucester Telegraph, May 26, 1875.)

1875.—A GOOD CATCH AT NEWPORT.

A fishing gang near Newport, Thursday, with a purse seine, passed it

around a school of fish, supposing them to be menhaden. Tlie result of

their haul proved to be upwards of 14,000 mackerel, which were sold

from 10 to 15 cents apiece.—(Gloucester Telegraph, June 9, 1875.)

1875.

—

Small catch of mackerel in june.

Only 53 mackerel arrivals were reported for the month of June, with

a total catch of some 7,000 barrels, less than one-half of the receipts for

the corresponding month last year.

Mackerel, notwithstanding the lessened receipts, have sold at some
two dollars less than last June.—(Gloucester Telegraph, July 14, 1875,)

1875.

—

Small bay fleet.

The Gloucester bay fleet will be smaller this season than for many
years.—(Gloucester Telegraph, July 21, 1875.)

1875.

—

Scarcity of mackerel off shore—big fleet on george's.

The schooner " Mary B. Tower," from George's Bank, arrived at Bos-

ton 28th ultimo, after an absence of thirty weeks, with 140 barrels of

mackerel. She reports fish very scarce. Severel vessals had been out

a month without taking anything worth reporting. Many of the ves-

sels which had been cruising off the coast of Maine, finding no fisli, put

off for the Banks. There were about 200 sail on George's on the 27th

ultimo.—(Gloucester Telegraph, August 4, 1875.)
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1875.—First arrival from the bay.

One arrival has been reported from the Bay of Saint Lawrence the

past week, the first of the season, with 241 barrels.—(Gloucester Tele-

graph, September 1, 1875.)

1875.

—

Scarcity of biackerel in the bay.—the fleet at the
magdalens.

The Prince Edward Island Times reports no great catches of mack-

erel this season about the island. The catch will not be above two-

thirds of that of last year, but of superior quality. Eejjorts from all

quarters speak of a small catch.

—

{lb.)

But few mackerel are taken. Nothing has been done at Bay Ohaleur

or Gaspe. The American iieet in the bay almost wholly surround Mag-

dalen Islands.—(Gloucester Telegraph, September 16, 1875.)

1875.

—

Arrival of the shore fleet.—small number of arri-

vals FROM THE BAY.

The mackerel fleet have mostly arrived from the eastern coast—5G

having been reported' last week—and are now engaged upon the Cape
Cod shore, meeting with moderate success in the capture of small

mackerel. One arrival has been reported from Bay Saint Lawrence,

making three bay arrivals this season, against 31 arrivals uj) to Octo-

ber 1 last year. The mackerel fleet were reported off Plymouth on Sat-

urday, and on Sunday there were 100 sail on Middle Bank, apparently

doing well.—(Gloucester Telegraph, October G, 1875.

1875.

—

Mackerel passing cape cod.—a good haul.

On Tuesday, the 5th instant, immense shoals of mackerel were seen

passing down by Highland Light (Cape Cod), and were even so near

shore that a stone might have been thrown among them from the beach.

The schooner "i^ellieT. Campbell" threw her seine around a school

and scooped up many more barrels than she could handle, and after

filling her decks full signaled to another vessel to come and take what
remained in the net.—(Gloucester Telegraph, October 20, 1875.)

1875.—A BIG HAUL AT NEWPORT.

A school of large mackerel were reported off Newport last week, and
125,000 in number, large ones, were seined on Tuesday.—(Gloucester

Telegraph, November 3, 1875.)

1875.

—

High price of bay mackerel.

At Newburyport last week bay mackerel were sold from $24 to $26

per barrel for choice mess; $17.50 to $18 for No. I's; $14 to $16 for

2's, and $9, $11, and 614 for No. 3's.—(Ji.)
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1870 TO 1876, INCLUSIVE.—THE MACKEREL FISHERIES OF PROVINCE-

TOWN, MASS.

" Going back to 1870, we bad that year 41 vessels engaged in mack-

erel fishing, not one of which went into the Gulf. They all fished on

our coast. The aggregate quantity of mackerel whicli they all packed

was 37,552 barrels. In 1871 we had still 41 vessels, whicli still continued

to fish on our coast, having done pretty well there the year before.

None went to the Gulf. The aggregate catch which these vessels packed

amounted to 24,918 barrels. In 1872 we had 30 vessels, of which 3 went

to the Gulf of Saint Lawrence, leaving 33 fishing on our own coast.

These 3G vessels packed out 10,303 barrels, and the 3 vessels which

went to the Gulf packed out 785 barrels, making an average per vessel

of 2Q1^ barrels.

"In 1873, when the Washington treaty went into effect, as we in-

tended going to the bay, having now no fe^ir of the cutters, we enlarged

our bay fleet, and so went there that year instead of 3. Two of these

6, or one-third of them, were lost in the gale in which so many vessels

were lost. The vessels lost were the schooner " Helen M. Vv^oodward,"

off the Magdalen Islands—the vessel was a total loss—and the "Carrie

P. Rich," off" North Cape, Prince Edward Island ; vessel and crew total

loss.

"The latter went to the bay early in the year, and she had shippe<l

some mackerel home before the gale took place. She was lost, with ali

she had on board. The whole catch of these six vessels that year was

845 barrels. In 1873 we had 3S vessels, and their total catch was 15,772

barrels, including the 845 barrels mentioned. In 1874 we had 35 ves-

sels engaged in the mackerel fishery, and they jxacked out 23,098 bar-

rels. Three vessels went to the Gulf, bringing home 590 barrels, which

are included in the total catch of the 35 vessels, 23,098. In 1875 we
had 37 vessels, which packed out 10,013 barrels. Two of them Avent to

the Gulf, and they brought home 270 barrels, which are included in the

gross amount stated.

" In 1870 we had 32 vessels, whose total catch was 10,150 barrels. Two
of them went to the Gulf of Saint Lawrence, bringing home 202 barrels,

which are included in the 10,150. These totals make a grand total of

144,400 barrels, of which 2,092 were caught in the Gulf of Saint Law-

rence in 16 voyages during the several years I have named. The aver-

age catch of these vessels since 1872, and since the fishery clause of the

Washington treaty went into effect, was 140J barrels ])er vessel, and

prior to that the average was 201^ barrels per vessel, in the Gulf of

Saint Lawrence."—(St^itement of Captain Atwood before the Halifax

Commission.)
1870.—The southern fleet.

About 90 Gloucester and Cape Cod schooners, employed in the mack-

erel fishery, were reported oft" Lewes, Del., on Thursday of l.'ist week.

—

(Cai)e Ann Advertiser, May 12, 1870.)
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1876.

—

First American vessels in the bay.—failure of spring-

mackerel AT THE MAGDALENS.

The first Americau mackerelinen iu the bay arrived at Port Mulgrave

[Canso] ou the 13th instant. The first Gloucester schooner in the bay,

the General Grant, arrived the next day.

Advices from Magdalen Islands ou Monday report net mackerel fish-

ing a failure.—(Cape Ann Advertiser, June 23, 1876.)

1876.—A SCHOOL OF MACKEREL IN THE EEL GRASS.

A school of mackerel became entangled iu the eel grass iu Ghauncy's

Creek, near Portsmouth, the other day, aud about 30 barrels were taken

by hand.—(Cape Ann Advertiser, July 4, 1876.)

SUCCESS OF A GLOUCESTER SCHOONER IN THE MACKEREL FISHERY.

Schooner " Argonaut," Capt. E. A. Horton, landed from May 15 to

July 21, 1876, 825 barrels of mackerel.—(Cape Ann Advertiser, July 21,

1876.)

1876.

—

Extinction of the hingham mackerel fishery.

Mackerel fishery at Hingham, Mass., once gave employment to 65

vessels; now extinct.—(Cape Aun Advertiser, January 28, 1876.)

1876.

—

Mackerel fishery in Massachusetts bay.

The Swampscott shore fleet, up to the 5th of June, was said to have

had success. The best day's catch landed was 1,000 barrels ; this amount

of course refers to the catch of the whole fleet.

1876.

—

The mackerel fishery in the gulf of saint lawrence.

The first American mackerel vessels arrived at Port Mulgrave June

13, 1876; one from Boston, and one from Booth Bay. The first Glou-

cester vessel arrived ou the 14th. A fair catch of mackerel was reported

at Canso ; ou the 16th of June mackerel were reported on both sides of

the Gulf.

1876.

—

The southern mackerel fleet.

The Cape Ann Advertiser of June 19, 1876, remarks: "The southern

mackerel fleet have met with good success of late, and alarge fleet have

arrived the present week, bringing fares of 200 to 400 barrels. There

has been a reduction in price."

1870.

—

The gulf mackerel fishery.

The Halifax Chronicle states that in 1874 there were 74 vessels en

gaged in the mackerel fishery from that city.
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In the Gulf of Saint Lawrence, in 1876, the schooner " Samuel Davis,"

of Halifax, was high line, having landed 282 barrels of sea-packed mack-
erel.

1876.

—

The spring mackerel fishery.

Thirteen vessels of the Gloucester fleet were at Lewes, Del., April 22.

At the same place. May 4, there were 90 vessels from Cape Cod and

Gloucester. The Cape Ann Advertiser, of May 19, announced that the

earliest sales, amounting? to about 400 barrels, brought $4 a barrel in

New York; the catch so far having been very light.

1876.

—

Fall mackerel fishery.

Eleven hundred and eighty-five barrels of mackerel were landed at

Boston September 25 ; 700 barrels September 27 ; 1,200 barrels Septem-

ber 29. They were chiefly taken off Minot's Ledge, and sold at 12 to

14 cents for large, 3 to 4 cents for clinchers, and 1^ cents for blunts.

An enormous school a mile long and half a mile wide was struck by
fishing boats oft" New London, October 30, and though many of the nets

had to be cut, because of the excessive weight of fish, 300,000 fish, worth

$10,000, were taken.

A gang from Wilcox's fish-works at Quiambog surrounded off Watch
Hill, September 29, what they supposed to be a large school of men-

haden. When the net was hauled they i:)roved to be mackerel ; 120,000

of them were No. I's ; they weighed from 1J pounds to 3 pounds each,

and, at 5 cents apiece, were worth over $5,000.—(Cape Ann Advertiser,

October 6, 1876.)

Smith & Horton, of Eastham, caught about 2,000 barrels of mackerel

in their weirs Friday, November 3. They were large fish. One hun-

dred and twenty-five cart-loads were taken out, still leaving many more

to be secured.—(Cape Ann Advertiser, November 10, 1876.)

Mackerel plenty November 13-14 at Vineyard Haven. Small boats

have been catching them for two or three days.—(Cape Ann Advertiser,

November 17, 1876.)

1876.

—

Big trips of new England vessels.

Schooner "Daniel Marcj'," Capt. Abraham Cahoon, jr., of Harwich, ar-

rived at Portsmouth 1st September, 1876, with 410 barrels mackerel,

making total catch for the season 1,500 barrels. Captain C. claims to

have been high line for 15 years.

Schooner "Alice," of Swan's Island, packed out 2,700 barrels of mack-

erel this year, and made another haul of 300 barrels, giving her a catch

of 3,000 barrels for the season. Slie claims to have beaten the " Mary
Odell," of Gloucester, and to stand high line in the New England fleet.

Schooner "Eebecca M. Atwood," of Portland, has landed over 2,600

barrels at her home port this season.

Schooner "Mary Odell," Capt. Geo. McLean, made a large haul of fat

mackerel in Barnstable Bay last week, taking from her seine 300 bar-
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rels, which were all that her crew could handle, besides giving away

110 barrels to the crew of a Boston schooner, and losing several hun-

dred barrels through a break in the seine. She had already landed

2,200 barrels, stocking $11,000 net (the crew sharing $43G.9(> each), up

to September 22, and the next week landed two fares, one of 200 or 300

barrels; during the past week she has made two trips into Boston.

Her stock for the season is probably double that of the schooner

"Alice."—(Cape Ann Adv^ertiser, October G, 1876.)

1877.

—

The spring- fishery.—arrivai^s of fresh mackerel in

NEW YORK.

The early arrivals at New York the middle of last week landed good

fares, and prices were good considering the almost simultaneons arri-

vals of nine vessels on Thursday and Friday. The schooner "Mary
Odell " was the first to arrive, followed closely by the schooner " Seth

Stockbridge" with 35,000 mackerel in number. The schooner " Mada-

waska Maid " came next with 180 barrels, and the rest of the fleet had

from 100 to 150 barrels each. The market opened with sales of large

mackerel at 12 to 15 cents, but soon fell to 10 cents for extra large, 8

cents for large, 5 cents for tinkers, and 3J cents for flinks.—(Cape Ann
Advertiser, May 4, 1877.)

1877.—A NOVA SCOTIA SCHOONER BOUND SOUTH FOR MACKEREL.

—

THE TABLES TURNED.

Now that our Bay of Saint Lawrence fleet has dwindled to compara-

tive insignificance, and no longer throw the bait that keep the waters

swarming with mackerel, it looks as if the Xova Scotia fishermen w^ould

have to resort to American waters for a catch. One provincial vessel

was in port a few weeks since bound south in pursuit of mackerel.

—

(Cape Ann Advertiser, May 25, 1877.)

1877.—A GOOD CATCH IN NOVA SCOTIA WEIRS.

A good mackerel catch is reported along the western shore of Shel-

burne County, N. S. Some traps have taken over 1,000 barrels, and all

others are doing well.—(Cape Ann Advertiser, June 29, 1877.)

1877.—A LUCKY HAUL AT PROVINCETOWN.

The keeper of Wood End Light, with the assistance of his wife, seined

4,500 mackerel the other day, which sold for $150.

—

{lb.)

1877.—A LARGE CATCH IN A CAPE COD WEI.

The Yarmouth Herald reports that upwards of 1,400 barrels of mack-

erel have been taken from the Sandford fish-trap thisseasou; value not

far from $7,000.—(Cape Ann Advertiser, July 20, 1877.)
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1877.

—

Doings of the shore fleet.—small catch.

The Boston Fish Bureau reports the catch of the shore lleet to Au-

gust 1 at 34,657 barrels, against 113,246 barrels at the same time last

year. The July catch was 6,614 barrels, against 81,193 in July, 1876.

The reports from the fleet continue unfavorable, nothing being done

except in the neighborhood of Block Island. The vessels there are re-

ported with fares ranging from 25 to 160 barrels each. The schooner

"Alice," of Boston, arrived at that port Wednesday, with 170 barrels large

mackerel, caught oft" Block Island, the result of four weeks' fishing.

—

(Cape Ann Advertiser, August 3, 1877.)

1877.—A BIG CATCH OF MACKEREL ON THE NOVA SCOTIA SHORE.

The Halifax Herald reports a mackerel strike in the vicinity of that

city. At Tom's Bay the boats landed over 300 barrels, which will aver-

age Xo. 2. At Upper Prosi)ect the catch averaged from 30 to 300 bar-

rels to a seine, over 1,000 barrels being taken the first day after the

fish struck in. The reports from all the coves in the vicin ty were en-

couraging.—(Cape Ann Advertiser, August 17, 1877.)

1877.

—

Small catches of the mackerelmen.

The prospects of the mackerel fleet do not brighten. Out of 18 ar-

rivals from offshore the past week the only fares worth mentioning are

125 barrels in the "Argonaut," caught off Block Island, and 75 barrels

in the "Volunteer," the rest of the fleet realizing less on a two or three

weeks' trip than isoftentheresult of a half hour's good fishing. The news

from the bay is not of an encouraging character. There have been six

arrivals at this port to date this season, with an average of about 200

barrels each, which does not give the prospect for the rest of the fleet

a flattering aspect.—(Cape Ann Advertiser, August 31, 1877.)

1877.

—

Failure of the bay mackerel fishery.—the fare of

the high line of the bay fleet cost more than it came

TO.

Eecent arrivals from the Bay of Saint Lawrence report the mackerel

fishery a failure there, as well as on our own shores, and some of the

vessels had not seen a nmckerel for a fortnight before leaving the bay.

The vessels already arrived, representing the portion of the fleet meet-

ing with the best success, report an average catch of 183 barrels, which

would not be more than half a fare in ordinary seasons, and will not

pay the expenses of the voyage, even at the present high prices. Un-

less the majority of the fleet still remaining in the bay find better fish-

ing this month, which is not deemed probable, most of the vessels will

be obliged to return empty, and the mackerel fishery will ])rove a

lamentable failure this season.

The masters of the vessels returning from the Bay of Saint Lawrence

agree in the opinion that the mackerel have left the bay, and that the
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fall fishery will be a failure. The schooner " Cayenne" is high line of the

fleet, and of her fare of 320 barrels sea-i)acke(l mackerel, only 45 bar-

rels were caught within the three-mile limits. The vessel was chartered,

and for two months the charter was $450 ; the use of seines and boats

was $300 more, and the outfit of
.
provisions, &c., $450; the crew were

on shares, but, at the rates paid those hired by the month, their wages

would amount to $960; to this add the captain's wages, $150; insur-

ance on seines and boats, $30; salt used, $140; bait, $162.50; and ex-

l^enses of barrels, packing, &c., $525, and we have a total expense of

$3,117.50. The fare packed out 300 barrels, which sold for $2,845,

leaving a net loss on the trip of $272.50. With such a record for the high

line it will be readily seen that the failure of the majority of the fleet to

secure fares will entail a serious loss upon this industry.—(Cape Ann
Advertiser, September 7, 1877.)

1877.

—

Sum doings of the mackerel fleet.—the high liners.

The shore mackereling fle^t continue in the neighborhood of Cape
Cod, meeting with indifferent success, and it becomes more and more

apparent that the mackerel stock for 1877 will be the smallest known for

years. Scarcely a vessel employed in this business will pay expenses.

* * * The schooner "Alice," of Swan's Island, is high line of the

mackerel fleet, having caught rising 1,400 barrels this season. The new
schooner " William M. Gaflhey " has made the best stock, her catch

having realized about $10,000 since she came from the stocks, Ai^ril

]_g_ * * *

The bay fleet report no catch of consequence since the erale a month ago.

The prospect is that many of the vessels will be compelled to come home
with very light fares.—(Cape Ann Advertiser, October 26, 1877.)

1877.

—

Unprofitableness of the mackerel fishery in the gulf
OF saint LAWRENCE FROM 1873 TO 1877.

The Bay of Saint Lawrence mackerel fishery to the Gloucester fleet

has been a growing failure for many years, both in the number of ves-

sels prosecuting it and in their catch. Exceptional trips have been made
at a profit, yet the average vessel has prosecuted it yearly with consid-

erable loss.

In proof of which, take an average bayman for an average season's

fishing. Her expense account will average at least $2,600 (without

charging interest on vessel and outfits, or for depreciation on hull, or

any partial loss not covered by insurance). She must catch 400 barrels

of packed mackerel, worth an average price of $13 per barrel, to pay
her expenses. Any less number of barrels than 400 would only lessen

the amount of her bills by the salt not used. The packing of a less num-
ber of barrels and the master's commission on decreased amount of stock,

the wear of the sails, rigging, cables, &c., would be the same; the crew
must be fed j the bait would be used in trying for fish ; so that any one
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cau estimate the loss to an average vessel whose catch or its value varies

from the above estimate.

Of 19 firms, iiicludiug those that have been most successful in the Bay

of Saint Lawrence mackerel fishery, with 81 vessels employed in that

fishery in 1873, theix average catch was 283 barrels to each vessel. In

1874, with 4G vessels, 358 barrels was the average ;
in 1875, with 20 ves-

sels, 195 barrels was the average ;
in 1870, with 17 vessels, 124 barrels

was the average; in 1877, induced by the encouraging reports sent from

the Straits of Canso and other places, the fleet to the bay from the same

firms was increased to 28 vessels, with still more disastrous results, the

catch of those that have arrived or been heard from being far below

that of last year, proving now to a certainty that the prosecution of the

mackerel fishery in the Gulf of Saint Lawrence by American vessels is

a complete and utter failure.

The same firms, during the above years, with 55 vessels employed on

the American shore, in 1873 averaged a catch of 350 packed barrels of

mackerel each 5 in 1874, 63 vessels averaged 554 barrels ;
in 1875, 54 ves-

sels averaged 381 barrels ; in 1876, 57 vessels averaged 674 baiTels.—

(Cape Ann Advertiser, November 2, 1877.)

1877.

—

Large schools of mackerel seen off the new England
COAST.

The largest school Captain Harding ever surrounded and kept with

his seine amounted to 300 barrels. In 1877 he lost a school off York,

Me., which filled his net full. He saw a school off" Block Island in 1877

which he estimated to contain 1,000,000 barrels. He could see only one

edge of it at a time.

1877.—Mackerel fishery in cape cod bay.

Mackerel struck last week in unusual abundance. The like has not

been known for years. The day will be remembered as " mackerel

day" for a good many years.—(Provincetown Banner, July 18, 1877.)

1878.

—

Mackerel fishery^ of new England.

Mackerel fishery.—The Bay of Saint Lawrence mackerel fishery

by the American fleet opened last year June 7, when the first vessel ar-

rived, and closed November 30, when the last vessel sailed for borne.

The whole number of vessels in the bay was 273, of which 125 or 42f

per cent, were from Gloucester. Wellfleet sent 29; Portland 15; Bos-

ton 24; Booth Bay 12; Newburyport 10; Swan's Island 8; Proviuce-

town 8; Eockport, Deer Isle, North Haven, Southport, and Bremen, 5

each; Camden and Cohasset, 3 each; Salem, Eockland, and Dennis

Port, 2 each; Danversport, Essex, Harwich, Brooklin, Orleans, Truro,

Belfast, Sedgwick, Hingham, Swampscott, Portsmouth, Yinalhaven,

New Loudon, Bristol, and Perth Amboy, 1 each. Of the Gloucester

fleet, 118 vessels are reiJorted to have taken 28,847 barrels. Of these
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8,735 barrels, of a value of $30,725, were caught within the three-mile

line. Taking this as a basis, and the American catch in the bay last

year was 60,749 barrels of mackerel, of which 20,202 barrels, of a value

of $84,848, were taken within the three-mile line, for which latter priv-

ilege we have paid $450,000 in cash (without including interest), and

probably as much more in remission of duties.—(Provincetown Banner,

January 30, 1879.)

1878.—ISTOTES ON THE MACKEREL FISHERY.

The southern mackerel fishery.—The fish dealers of Boston are

exercised over the early catch of mackerel, which they think diminishes

the later supply and att'ects the market unfavorably. It would be diffi-

cult to prove that the catch or market are influenced either by the eai-ly

fishery, or by the use of seines, as many contend. The demand for the

first iresh mackerel of the season gives the business promise of success,

and the quantity packed is not likely to interfere with the sale of the

small stock of better quality fish remaining on the market from last

year's catch. The Southern mackerel fishery will be followed by the

usual fleet as the season advances. Quite a number of vessels are fit-

ting away, and the "Moses Adams," Captain Jacobs, the pioneer of the

fleet, sailed for the South Saturday. Schooners "Seth Stockbridge,"

"Crest of the Wave," " Smuggler," " Ada E. Terry," "Lizzie," and "Na-

mari," have sailed the present week. Others are busy fitting out. The

fleet will comprise some 60 sail.

The first southern mackerel caught last year was by the schooner

"Seth Stockbridge," Capt. James Anderson, who arrived in Sew York,

April 25, with 35,000 in number. The mild winter gives promise that

the first catch this year will be somewhat earlier.—(Cape Ann Bulletin,

March 20, 1878.)

1878.

—

Arrival of mackerel on George's bank.
.

Mackerel appeared on George's Bank about the 1st of June. The
Cape Ann Advertiser of June 7 states that twelve barrels caught there

were received at Edgartown the previous week.

1878.—Spring mackerel fishery.

There were about one hundred and fifty sail of mackerel catchers at

Newport on Thursday week, and the "high line" was 150 barrels.

—

(Cape Ann Advertiser, May 10, 1878.)

1878.

—

The earliest catch of mackerel.

The schooner " Lilian," of Noank, Captain Latham, took 40 barrels small

and large mackerel ofl" Chincoteague March 30. This was the first

catch of the season and the earliest ever known on our own coast, ex-

cept in 1831.
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1879.

—

Fall fishery of cape cod bay.

Mackerel were abundant in Provincetowii Harbor on November 22,

1879; one boat caught 1,400 in set-nets.—(J. H. Blake, Cambridge,

Mass.)

1879.

—

Shore fishery in cape cod bay.

A large school of mackerel came into our bay last week, and many of

the vessels get good hauls with their seines, from 120 to 160 barrels

;

besides that, some of the hook fishermen got from 10 to 30 barrels.

They were caught along the Plymouth shore, and from that northward
close in to the land. For some days past the wind has been blowing

too strong for fishing. A few mackerel are being taken here in gill-nets

by our shore fishermen. Some of the fishermen that set bluefish nets

got from 60 to 90 large fat bluefish to a man.—(Letter of l!^. E. Atwood,
October 27, 1879.)

Notes on the shore mackerel fishery of 1878.

Tlie first mackerel of the season.—Three iceelcs earlier than last year.—
The schooner "Lillian" arrived at Lewes on Friday, from a southern

mackerel cruise, with ten barrels of fresh mackerel, the first of the sea-

son. They found a ready sale at 20 cents each for large, 15 cents for

medium, and 10 cents for tinkers. The first arrival last year was the

schooner "Seth Stockbridge" of this port, April 25, with 35,000 in num-
ber.

The "Lillian" belongs in Noank, Conn., a small port near New Lon-

don, and sailed March 12th. She reports seeing a good many tinkers,

but there was a rough sea and high winds at the time. The mackerel
caught by the "Lillian" were mostly small and were sent to New York
from Lewes, Del., by steamer, in water. There have been no other re-

ceipts at New York or elsewhere so far as reported.—(Cape Ann Bulle-

tin, April 6. 1878.)

The mackerel fishery.—The early appearance of mackerel this

season, and the fact that they are already of quite good size and quality,

give promise of a successful shore catch, but it is already evident that

prices must rule low in order to comi)ete with the present low prices of

all sorts of provisions. Last year the first receipts of fresh mackerel
were April 25, and the first receipts of salt mackerel May 4. This year
there were fresh mackerel on the New York market April 5, a few being
taken oft' the Delaware coast and forwarded by steamer, and the first fare

received arrived on the 12th, quickly followed by others, so that within

a day or two there were two thousand "wash-barrels" on the market.
The first receipt of new salt mackerel this season was April 22d, and
during the [last] week 500 barrels were landed at New York, 450 at Har-
wich, and about 25 at Boston.—(Cape Ann Advertiser, May 3, 1878.)

New fishing enterprise.—The schooner "Notice," of this port,

owned in part and commanded by Capt. Knud Markurson, cleared on
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Monday for an experimental fishing trip on the coast of Norway. Cap-

tain Markursou is familiar with the fishing grounds of the North Sea and
with our improved methods of mackerel fishing, which ought to give him
success in a field where the operations have heretofore been confined to

old-time methods. He takes out a crew of twelve experienced men and
will doubtless disjwse of his catch in European markets. The " Notice"

is a fine vessel of 66.50 tons burden, Gloucester built, nine years old, and
thoroughly fitted for mackereling. This voyage is the fulfillment of an
old project, which was first broached eighteen years ago, when the mack-
erel fishery of New England was at a low ebb, but Captain Mark arson
is the first to overcome the difiiculties surrounding such an undertaking

and to make the venture. The present time seems a favorable one for

the experiment, and we wish the enterprising master and crew abund-

ant success in striking out in this new field of industry.

—

Ccqie Ann
Advertiser.—(St. John's Chronicle, May 17, 1878.)

Migrations.—the prospect of mackerel in the bay.—A gen-

tleman froiu Halifax informs us that a pilot of twenty-five years' exi3e-

rience on the Nova Scotian shore, states that he never saw such a

large body of mackerel off that coast as he has seen this season. They
were en route for the bay, and there ought to be a good catch there this

season.—(Cape Ann Advertiser, June 21, 1878.)

The bay fleet.—The first installment of the Bay of Saint Law-
rence fleet have about completed their i)reparations, and quite a number
of the fleet have already sailed. The prospect for mackerel in this re-

gion is said to be much better than in the last few years, a large body
being reported as passing Nova Scotia on their way thither. The fleet

will go prepared to fish with either seines or hand-lines, and it is hoped
that their efforts to secure large fares will prove successful.—(Cape Ann
Bulletin, June 26, 1878.)

1878.

—

Notes on the mackerel fisheries in the gulf of saint
lawrence, and off the new england coast.

Late advices from the bay report schooner " Jacob Bacon" high line of

the fleet, 225 barrels mackerel, schooner "Eatler" coming next with 125

barrels, and a few other fares ranging from 40 to 80 barrels. The
"Charles Haskell" left the bay after three days' unsuccessful fishing, and
picked up a fare of 100 barrels shore tinkers on the way home, where
she arrived Monday. The "C. B. Manning" arrived from a shore trip

Tuesday with 80 barrels of inferior quality. Schooner "Smuggler" ar-

rived yesterday with 130 barrels small mackerel. The only large mack-
erel landed here were taken by schooner "Mary Odell" a few days ago, on
the Block Island fishing grounds. She brought in a fare of 25 barrels

mixed mackerel, of which 15 barrels were extra I's, and sold at a fancy

price. The whole number of mackerel arrivals for the week has been

9, but there have been no other fares of consequence.—(Cape Ann Ad-
\rertiser, July 19, 1878.)
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The bay fleet.—The schooner "Jacob Bacon" of this port, Capt.

William Gray, employed in the Bay of Saint Lawrence mackerel lishery,

has shipped home by steamer to Boston, from Port Hawkesbury, 222

barrels good mackerel. A few other vessels are reported with fares

from 200 to 300 barrels, of good quality, and thex>rospect is considered

more favorable than heretofore this season.—(Cape Ann Advertiser,

July 26, 1878.)

Schooner "Golden Hind" arrived from a Bay Saint Lawrence trip on

Wednesday, being the second arrival of the season, but there are oth-

ers on the way, to arrive in a day or two. The later reports from the

bay indicate an improvement in quality and catch, and it is not too late

to hope for profitable returns before the season closes. The weather has

been rough of late, and unfavorable for fishing, but some good fares are

reported. The " Golden Hind" brought 280 barrels mackerel, 100 barrels

of which were taken at one haul of the seine off ^orth Cape.

The shore mackerel fleet continue to meet with ill success, and there

is little hope for improvement until the mackerel turn southward in the

fall. The number of arrivals the past week has been 12 and the receipts

some 500 barrels. There is a fair stock on the market, but the call for

inferior grades is light.

1878.

—

Movements of the fiskdjg fleet.

Schooner " David F. Low," Captain Chisholm, arrived home from the

Bay of Saint Lawrence on Wednesday, witb a fare of 200 barrels good

mackerel, being the first arrival and first receipts of bay mackerel

at this port this season. Two other vessels fitted for the bay arrived

home before the " Low," but neither of them stopped to make a trip,

although one secured 19 barrels before leaving to make up a fare of

shore mackerel on the way home. One fare of bay mackerel was re-

ceived at Boston, last week, by steamer, sent home by schooner "Jacob

Bacon," and sold without culling or packing, averaging about 187

pounds to the sea barrel, at $9 per barrel, which would be equivalent

to about $11 i)acked. The first arrival at this port from the bay, last

year, was the schooner " Eastern Queen," August 15.

The shore mackerel fleet have abandoned the Block Island grounds,

having made a much smaller catch there than last year. There were

some.sixty sail engaged in the business, and most of them secured from

3 to 20 barrels of extra large mackerel, which brought about $26 the

barrel. The fleet continue to bring in moderate t^ires of tinker mack-

erel, and there are about 1,000 barrels on the market, for which there is

little demand. Number of shore arrivals the past week, 12 5 receipts,

1,550 barrels.—(Cape Ann Advertiser, August 2, 1878.)

The arrivals for the past week have given a more hopeful aspect

to the fishing outlook, and our wharves have presented the busy ap-

pearance which characterized them in more prosperous season. The

arrivals have not been numerous, numbering 56 in all, but some
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very j>ood fares have been landed in the several departments of

fishing- followed by Gloucester vessels. The receipts of bay mack-

erel, 1,400 barrels, till a want that has long been felt, and indicate a

much better prospect for successful ventures in this line than was antici-

pated a few weeks ago. There have been 5 bay arrivals, the schooner

"Ellen M. Adams" being high line, with rising 400 barrels of good qual-

ity, and the " Kalph E. Eaton " coming next about 300 barrels. The shore

fleet continue to report a scarcity of large mackerel, though a few 2's and

and large 3's, are culled from most of the trips. The number of arrivals

for the week has been 6, and the receipts about 600 barrels. Schooner

"Joseph Garland" brought in a fare of 240 barrels, the " Fleetwing" 190,

the other fares being in moderate amounts.—(Cape Ann Advertiser, Au-

gust 16, 1878.)

Fish of all kinds have been in fair receipt the past week, but the

market continues firm except in mackerel, which are somewhat unset-

tled, though no concessions have been made from the inside rates quoted

last week. The receipt of 12,000 barrels Provincial-caught mackerel

at Boston last week went tiir to supply present demands, but there is

no considerable accumulation of stock on this market. The number of

bay arrivals for the week has been 9, bringing 2,800 barrels, and 624

barrels have been received by freightern. Shore arrivals 6, with a catch

of 650 barrels.—(Cape Ann Advertiser, August 30, 1878.)

1878.

—

Small catches of mackerel at block island and in

the gulf of saint lawrence.

The mackerel fishery.—A large mackerel fleet, including a num-

ber of Gloucester vessels, put into Newport harbor on Saturdaj^, and

report the catch of mackerel very light, in some instances scarcely suffi-

cient to feed the crew. The fleet sailed again on Monday.

There is no news of especial encouragement from the bay fleet.

Mackerel put in an appearance there several weeks earlier than usual,

and the boat and net fishermen met with good success for awhile, but

the capricious fish seem to have abandoned their old haunts before the

arrival of the American fleet,—(Cape Ann Advertiser, June 28, 1878.)

1878.

—

First arrival of mackerel in boston.

Schooner " Ellen M. Adams," of the southern mackerel fleet, arrived in

Boston yesterday afternoon with 70 barrels of mackerel, which is the

first arrival of the season at that port.—(Cape Ann Bulletin, Wednes-

day, April 24, 1878.)

1878.

—

First arrival of mackerel at Gloucester.

The schooner " Marion Grimes " arrived home from a southern mack-

erel-trip, on Wednesday, with about 250 barrels of mackerel, being the

first of the fleet to arrive at this port. Her catch was of good quality,
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running nearly all large 3's, and was sold immediately upon her arrival

at $5.50 per barrel, with barrel, out of pickle.—(Cape Ann Advertiser,

May 10, 1878.)

1878.

—

First fare of fresh mackerel at Portland for thb
SEASON.

The first fare of fresh mackerel at Portland, 60 barrels, received last

week, retailed at 5 cents per dozen.—(Cape Ann Advertiser, June 7,

1878.)

1878.

—

The mackerel fishery in the gulf of saint lawrence.

The bay mackerel fleet.—Our correspondent at Port Mulgrave
writes as follows under date of last Saturday :

We have had very stormy weather of late in the North Bay, and the

mackerel fleet has done nothing since the 15th. Late arrivals report

the prospect good with the hook, but the mackerel do not school lately.

The arrivals at the several stopping places hereabouts, since the 15th,

have been as follows:

Gloucester—'^Bloomer,^^ 70 barrels; "Cora E. Smith," 250; "Ohoco-

rua," 235; "Commonwealth," 430; "Jacob Bacon," 278.

Boston—'^M. B. Tower," 400.

TFe?Z/?eef—"Gertrude Summers," 345 ; "Merrimac," 307; "Nellie M.
Snow," 305 ; " Sarah E. Smith," 306.

Harwich—"Nettie Moore," second trip.

GoJiasset—'^ Katie Hall," 300.

Sivaii's Xs/fmf7—"Augusta E. Herrick," 478; "Alice," 715; "Queen
of the West," 270.

Boothhay—''AlicQ C. Fox," 275 ; "E. K. Dresser," 320.

Por«a»(7—"Venelia," 336.—(Cape Ann Advertiser, August 30, 1878.)

1878.

—

Eeview of the mackerel fishery of the gulf of saint

lawrence.

The Cape Ann Advertiser gives the following review of the Bay of

Saint Lawrence mackerel fishery during 1878

:

The Bay of Saint Lawrence mackerel fishery by the American fleet,

last year, opened June 7, when the first vessel arrived, and closed No-
vember 30, when the last of the fleet sailed for home. The whole number
of vessels visiting the bay was 273, of which 125 or 45f per cent, were
from Gloucester ; Wellfleet sent 29, Portland 15, Boston 14, Booth Bay
12, Newport 10, Swan's Island 8, Provincetown 8, Eockport, Deer Isle,

North Haven, Southport, And Bremen 5 each, Camden and Cohasset 3

each, Salem, Eockland, and Dennis Port 2 each, Danversport, Harwich,

Essex, Brooklyn, Orleans, Truro, Belfast, Sedgwick, Hingham, Swamp-
scott, Portsmouth, Vinalhaven, New Loudon, Bristol, and Perth Amboy
1 each. Of the Gloucester fleet 118 vessels are reported to have taken

28,847 barrels; of these, 8,735 barrels, of a value of $36,725, were caught

within the three-mile line. Taking this as a basis, and the American
S. Mis. 110 28
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catch in the bay last year was 66,749 barrels of mackerel, of which
20,202 barrels, of a value of $84,848, were taken within the three-mile

line, for which latter privilege we have paid $450,000 in cash (without

including interest) and probably as much more in remission of duties.

—

(Cape Ann Advertiser, January 10, 1879.)

1878.

—

Eeview of the new England mackerel fishery.

The annual report of the Boston Fish Bureau for 1878 gives the fol-

lowing review of the mackerel fishery for that year

:

The season opened unusually early. Schooner " Lillian," sailing March

12, landed the first fresh mackerel April 6, followed a few days later by
50 sail, with from 100 to 150 barrels each of mixed fish of poor quality, the

early catch resulting, as usual, in a loss to nearly all as well as an injury

to the trade. We hope to see its discontinuance in the future. The
catch early gave promise of being larger than for years, very soon fell

off, and was followed with fluctuation and but partial success otf our

own shores as well as in the Gulf of Saint Lawrence, a large fleet going

there doing worse than those that remained near home, the fish proving

of inferior quality in either case. The value of the fisheries in English

waters to the United States the past season is not far from 6,200 barrels

of mackerel of not over $5 a barrel value, the total Bay or Gulf of Saint

Lawrence catch of fish being 62,000 barrels, not over 10 per cent, of

which was taken within the three-mile limit. The total Massachusetts

catch was 144,205 barrels, a gain of 39,187 barrels over 1877, the shrink-

age in value making the catch no more profitable. Total receipts in

Boston in 1878, 143,028 ; in 1877, 142,024. Never in the memory of the

oldest dealers has the price been as low on inferior grades as this season,

while the average price has not been as low in twenty or more years.

Choice mackerel having been scarce all the season, have sustained a

good price, a wide margin from the highest to the lowest ranging from

$25 down to $1.50 per barrel.

1879.

—

Failure of the gulf of saint lawrence mackerel fish-

eries.

Gloucester, Mass., August 19, 1879.

Advices from Collector Babson, who is cruising in the Bay of Saint

Lawrence, represent that mackerel fishing in the bay this season is a
complete failure. Many firms are going out of the business.—(New
York Herald, August 19, 1879.)

1879.

—

Abundance of mackerel off the new England coast,

and scarcity in the bay.

Bath, Me., August 28, 1879.

Dear Sir : It may interest you to know the present condition of the

Portland mackerel fisheries, as I learn it from conversation with several

of the more prominent dealers of the place.
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They say that mackerel have not been so plenty off the Maine coast

for a number of years. A large fleet of vessels are fishing between

Portland and Mount Desert Island, taking mostly large No. 2's, and all

very fat. The vessels "fill up" in from ten days to two weeks, some-

times bringing in a deck load beside. A good many vessels from dif-

ferent parts of the State, and some from Cape Ann, are packing in

Portland at $1.25 per barrel. All the packing houses are kept busy,

and it is estimated by Mr. E. G. Willard that they have packed over

7,000 barrels in the three weeks ending August 23. Of these he has

bought and shipped over G,000 barrels to parties in New York.

The price for 2's three weeks ago was $5, but under the heavy re-

ceipts, prices have gradually fallen, until Saturday they were selling at

$4.12^, and Mr. Willard thought that Mauday they would reach $4.

Vessels fishing in the bay have done very poorly, and have mostly

returned with " broken trips," or filled up on their way home, off this

coast. Mr. Charles A. Dyer gives me the following : Schooner " M. E.

Torrey " arrived home about August 1 from a mackerel trip in English

waters. She was gone five weeks at an expense for outfit of $470. She
brought home 200 barrels of fish that sold at $3 per barrel net, of which
the crew took one half. This left a loss to the vessel of $170 in money,

beside loss of time and general wear. This represents a fair average,

he thinks, of vessels in English waters in 1879.

During the same time of schooner " M. E. Torrey's" trip the schooner

"Alice" landed from American waters 700 barrels of better fish, and

stocked $2,500.

I know of but one Portland vessel in the bay at the present time, and
she has not been heard from since June 25, when she had 20 barrels.

Very truly, yours,

E. E. EAELL.
Prof. Gr. Brown Goode,

United States Fish Commission, Provincetown, Mass.

1879.

—

Mackerel fisheries of the gulf of saint lawrence.

The following observations on the mackerel fishery in the Gulf of

Saint Lawrence are from the report of Collector F. J. Babson and
Alfred D. Foster, esq., who visited the provincial inshore fisheries in

the United States steamship " Kearsarge" in the summer of 1879

:

" The principal fishery- followed by the American fishermen in the waters

of the Gulf of Saint Lawrence is the mackerel fishery. * * * Previous

to the reciprocity treaty of 1854 the mackerel fishery was almost ^vholly

in the hands of the Americans, the provincial fishermen confining them-

selves entirely to the cod-fishery. This treaty, by opening the markets

of the United States to Canadian fish, stimulated this industry, until

now Canadian fishermen engage in this fishery on all the coasts of the

maritime provinces. The methods of taking mackerel in use by the

Canadian and American fishermen differ widely. The Canadians fish
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in small boats, going out a short distance only from the shore, returning

to their homes each night, and using hand lines alone. In Prince Ed-

ward Island there were engaged in these fisheries during the year 1878

1,175 boats and only 17 vessels.

"Professor Hind, in his confidential report to the Canadian Govern-

ment upon the effect of the Washington treaty on Canadian fisheries,

speaking of the difference in the modes of fishing used by the Canadians

and Americans, says: 'Mackerel catching is a special industry, and re-

quires sea-going vessels. The boat equipment so common throughout

British-American waters is wholly unsuited to the pursuit of the mack-

erel so largely carried on by United States fishermen. Immense schools

of mackerel are frequently left unmolested in the Gulf and on the coast

of Newfoundland, in consequence of the fishermen being uni)rovided

with suitable vessels and fishing gear.' * * *

" The size, quality, and number of mackerel in the Gulf vary ex-

ceedingly in different years, sometimes being a mixed quality of large

and small, and at other seasons being very poor and of little value.

During the present season the mackerel taken in the Gulf have been

smaller and poorer than ever before, and will hardly pay even the Cana-

dians themselves for taking them. At Prince Edward Island mack--

erel can be bought for about $1 a barrel unjiacked, while packed, salted,

and delivered in Boston they cannot be sold for more than $3, and the

dealers there have refused to advance more than $2 upon the mackerel

consigned to them. Indeed, the managers of some of the largest fishing

establishments uj3on the island have this summer given up the mackerel

fishery and turned tbeir attention entirely to catching cod for the West
India market, considering that after j^aying the expense of packing and
transporting the mackerel there was no margin left for any profit.

"The number of American vessels in the Gulf varies very much each

year. There have been seasons previous to the treaty of Washington
when as many as 500 vessels were in the Gulf at one time, but since the

treaty has been in operation the number has greatly diminished. By
the official record kept by the collector of customs at Port Mulgrave in

the Gut of Canso, there appear to have been in the Gulf in 1873, 254 ves-

sels; 1874, 164 vessels. This record for the years 1875 and 1876 was de-

manded by the counsel of the United States at the Halifax Commission,

but was refused by the British counsel, although it was admitted that

the records were in their i^ossession. The evidence ijroduced by the

United States shows that during those years there were not more than

100 vessels in the Gulf. There were in 1877, 60 vessels; 1878, 273

vessels; 1879, 44 vessels.

" Of the vessels in the Gulf in 1879, 24 are reported as having obtained

7,045 barrels, an average of 293 barrels each, which would make for the

whole fleet, 13,905 barrels taken by American vessels in the Gulf in this

year. If one-half of the fish were caught within three miles of the

shore, which is a very large estimate, the value of the Canadian inshore
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mackerel fishery to the Uuited States in 1879 was only $0,860—thia is cal-

culating the value of the fish at the price for which it can be purchased

unpacked in Prince Edward Island, and making no allowance for th©

expense of catching the mackerel. In 1878 more American vessels went

to the Gulf than any year since the treaty has been in operation. Early

in tlie season the fishing was poor upon the United States coast, and

many vessels went to the Gulf in hope that they would find the mackerel

there, but most of them returned at once and did much better on the

American shore. The whole American catch in the Gulf, in 1878, was
only 01,923 barrels, while 134,545 barrels were taken on our own coast.

Every vessel engaged in the Gulf mackerel fishery during the last two
years has lost money. * * *

''On Friday, August 15, we left Prince Edward Island for the Magda-
len Islands, arriving there the evening of the 10th. Under the conven-

tion of 1818 the American fishermen have the right to fish on the shores

of the Magdalen Islands, without any restriction as to distance. Situ-

ated in the center of the Gulf of Saint Lawrence, these islands were for-

merly the resort of large bodies of mackerel, which remained there aU
summer, and until the last few years American vessels found around

these islands the best fishing places in the Gulf.

"Mr. Fox, the collector and fishery overseer of the Magdalen Islands^

testified before the Halifax Commission that in 1801 he counted 50O

American schooners engaged in fishing near the islands. When we saw
him there, this summer, he informed us he had not seen a single Uni-

ted States vessel. In 1877 about 30 vessels fished near the islands ; in

1878, only 20, and none of these did well. This year the mackerel catch

at the islands has been a failure ; very few have been taken by the in-

habitants, and they were all small, not exceeding 13 inches in length-

* * * The great dependence of the Canadian fishing industry

upon the markets of the United States for the sale of their fish, and the

great benefit which they receive from the remission of duties, clearly

appear from the returns. Nearly one-half of all the fish exported from

Canada goes to the United States, while of mackerel alone nearly four-

fifths of the entire exportation is to the United States. In 1877, 102,698

barrels of mackerel were exported to the United States, and only 28,523

barrels to all other countries. Practically, the United States is the only-

market for the best qualities of mackerel, and if a prohibitory duty

should be imposed, the fishery would be almost abandoned by the Cana-

dians. If an average duty of 20 per cent, had been imposed on Cana-

dian fish, more than two millions of dollars would have been received

by the United States since the treaty of Washington came into force.*

1879.

—

High line of the mackerel fleet.

Schooner "Ada E. Terry," of this port, Capt. Eussell D. Terry, master^

has landed this season 4,150 barrels mackerel, and her net stock is

*House Ex. Doc. No. 84, 2d sess. 46tli Congress.
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$10,970, sharing $363 to a man, making her high line of the mackerel

fleet from New York to Kew Brunswick.—(Cape Ann Advertiser, De-

cember 12, 1879.)

1879.

—

Eeview op the new England mackerel fishery.

In the annual report of the Boston Fish Bureau for 1879 is the follow-

ing concerning the mackerel fishery

:

With few exceptions the spring catch is followed only at a loss, the

past season proving no exception. The first to arrive generally realiz-

ing a handsome sum, induced the usual number, seventy-five sail, to go

south, sailing in March and April. The first to report, schooners "Ellen

M. Adams" and " Sarah M. Jacobs," taking 150 and 120 barrels of mixed

size and poor quality, on April 13. But a small amount of the spring

catch was cured. First fare of salt mackerel landed by schooner " Cora

E. Smith," May 3. As the season advanced and the fish reached our

New England coast, finding an abundance of their natural food, they

rapidly improved in condition and remained plenty all the season, and

much later than for years past, having been taken as late as December

19. The catch is particularly noticeable for its superior quality, much
better than for j-^ears, as well as for its uniform size, being mostly 2's

and 3's, with very few I'sj and the absence of the very small, or No. 4's,

of the two previous years gives promise of a size larger, or at least a fair

amount of large fish the coming season. While the early-caught, poor

fish realized but $2.50 a barrel, as they improved in quality the demand
and price also increased, the average price being $16, $6, and $3.50, for

I's, 2's, and 3's. Late in the season our shores were visited by the larg-

est mackerel ever seen, of most excellent quality, measuring from 16 to

19:1 inches long, weighing from If to 3 pounds each, readily selling

from 25 to 30 cents each, and from $35 to $40 per barrel, cured. Our
North Bay fleet was, fortunately, very small, only 42 sail from New
England, averaging 257 barrels ; aggregate catch 10,796 barrels of small

and very inferior fish, one vessel securing but 25 barrels all the season;

while the shore fleet, much smaller than usual, numbering 283 sail, aver-

aged 740 baiTels ; the average shore catch 209,803 barrels. Total catch

of the Massachusetts fleet, 156,125 barrels, against 144,205 barrels in

1878. As to the relative value of the mackerel fishery off the New Eng-
land coast as compared to those in provincial waters, it will be noticed

our catch began in April, ending the middle of December, three-fourths

of a year. It is now in contemplation sending vessels south to prosecute

this branch the remaining three months, making our catch perennial,

while the provincial catch, with favorable weather, lasts about four

mouths. [The receipts offresh mackerel in Boston in 1879 were 11,724,943

fish in number. This is in addition to the receipts of salt mackerel.]

1880.

—

The southern mackerel fishery.—early catches.—the
fleet for 1880.

The tendency in the mackerel fishery is to earlier trips from year to

year, the use of seines enabling the fishermen to secure a catch as soon
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as mackerel put in an appearance and before they are ready to take the

hook, and the ready market for the first fresh mackerel proving a temp-

tation to enterprising fishermen. The first receipts in the New York

and Philadelphia markets in 1875 were April 30 5 in 187G, Apiil 24 ; in

1877, April 25 ; in 1878, April 5; and in 1870, April 14. This year the

pioneers of the fleet sailed a month earlier than usual, hoping by going

farther South to make an early catch, and quite a respectable fleet are

now in southern waters, awaiting the first appearance of mackerel. The

following vessels comprise the fleet sailing in March

:

Boston.—Schooner "G. W. Bentley," 1.

Booth Bay.—Schooners "Alice G. Fox," "Cyrena Ann," "Cynosure,"

"Lettie S. Keed," "Louis and Rose," 5.

Chatham.—Schooners " Leila Linwood," " Willie Irving," 2.

Dennis.—Schooners "Charlotte Brown," "Cora Louise," "Mary
Doane," "Quivet," "Titmouse," " WilUe Parkman," 6.

Gloucester.—Schooners "Bounding Billow," "Chocorua," "Crest of

the Wave," "Charles Haskell," "Earnest F. Norwood," "Frank A.

Smith," "Golden Hind," "Goldsmith Maid," "Fred. L. Webb," "Fred.

P. Frye," "Ellen M. Adams," "Edward E. Webster," "Fleetwing,"

"Helen M. Crosby," "Joe Hooker," "John W. Bray," "Joseph Gar-

land," "Herald of the Morning," "Marion Grimes," "M. L. Wetherell,"

"Onward," "Ossipee," " Piscataqua," "Reporter," "Wide Awake,"

"William S. Baker," "Edward Everett," "Falcon," " Georgianna,"

^' Isaac Patch," "Mary O'Dell," "Madawaska Maid," "Oceanns," "Rat-

tler," " Sarah M. Jacobs," 35.

Harwich.—Schooners "Kate Florence," "Nettie Moore," "Phebe and

Emma," "Chas. H. Kelly," "Isaac Somes," 5.

Wewhuryport.—Schooners "George W. Brown," "Lizzie Thompson,"

^'Miantonomah," 3.

Portsmouth.—Schooners "Gov. Goodwin," and "Daniel Marcy," 2.

Portland.—^choon^va "Georgie Willard," "Maggie W. Willard," 2.

Swan's Island—Schooner "Alice," 1.

Total, 62.—(Cape Ann Advertiser, April 10, 1880.)

1880.

—

First arrival of fresh mackerel in new york.

Fresh mackerel—The first fare offresh mackerel the present season

was landed at New York, Saturday, by schooner "Edward E. Webster,"

Oapt. Solomon Jacobs, of this port. She brought in a fare of 20,000,

which were sold at 8 cents apiece, making her stock $1,600.—(Cape Ann
Advertiser, April 7, 1880.)

1880.

—

The largest mackerel ever seen.

Some of the mackerel taken at Block Island Monday, July 25, weighed
3 pounds 2 ounces, the largest ever seen.—(Cape Ann Advertiser, August

6, 1880.)
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1880.—Abundance of mackerel.—good fares.

Large schools of large mackerel were reported off Mouhegan on Sim-

day. Five vessels did well.

Schooner "Alice" of Swan's Island is reported high-line of the bay
mackerel fleet, having landed and sent home three fares.

The schooners "Gov. Goodwin," "Helen F. Tredick" and "Anna M.
Nash" of Portsmonth, arrived on Tuesday with 400 barrels of the largest

mackerel ever brought to that port. They average less than 100 to the

barrel. For several days past the water off the harbor has been liter-

ally black with mackerel, those at the bottom crowding toward the top.

Fishermen report nothing like it for years.

—

(Ibid.)

1880.

—

Millions of mackerel on the new England coast.

The vast strike-in of mackerel all along our coast is really phenome-

nal. Nobody remembers anything like it. Thousands were caught

yesterday and the day before, even without bait, as if mackerel were as

simple as " Hancock Union soldiers " who snap at a bare rebel hook.

Every boat, from the craziest old dory to the fashionable yacht, is

pressed into service, and there are as many " kits " going to Boston and
Lynn, and Salem and Gloucester, as the unwary boy supposes are on

their way to St. Ives, when the famous problem of Pike's old arithmetic

is propounded. From any look-out the schools can be seen on the surface

of the water, hunting around for somebody to catch them, like bummer
politicians seeking for bids. The theory that the mackerel had been

depopulated in our waters is annihilated. There are still as good fish

in the sea as ever were caught, and apparently more of them. It is said

that the mackerel are pursued by the bluefish and the bluefish by the

sharks. What is after the sharks is not stated. But our thanks are

due to the bluefish in the first degree. T hey are the mackerel school-

master, and the success of our fishermen is due to the fact that the

schoolmaster is abroad in the waters.—(Lowell (Mass.) Courier, July 16,

1880.)

1880.

—

Mackerel fishery of Gloucester.

The records of the United States Fish Commission at Gloucester,

Mass., show that the total number of fares of salt mackerel landed at

that port in the year 1880 was 722, of which 25 fares were from the

bay of Saint Lawrence in American vessels. The total receipts of salt

mackerel were 135,774 sea-packed, equal to about 122,200 inspected bar-

rels of 200 pounds each, making the total weight of the fish 24,440,000

pounds in the salt state, which is equivalent to 36,660,000 pounds of

round or fresh mackerel. The receipts of 135,774 sea-packed barrels

include 125,214 barrels taken by Gloucester vessels, 6,890 barrels taken
by vessels from other New England ports, 505 barrels taken off the

United States coast by the schooner " Lertie" ofNova Scotia, 3,623 barrels

caught by boats and traps at Gloucester Harbor, and 3,437 barrels taken



[351] HISTORY OF THE MACKEREL FISHERY. 441

by United States vessels in tlie bay of Saint J.awrence. The receipts

by months were as follows: April, 7 barrels; May, 3,977 barrels; June,

1,730 barrels ; July, 19,105 barrels ; August, 28,030 barrels ; September,

39,534 barrels ; October, 30,996 barrels ; November, 12,395 barrels.

The Cape Ann Advertiser record for the year 1880, gives the follow-

ing facts concerning the mackerel fishery of Gloucester in that year

:

The mackerel industry employed 175 vessels ami about 2,500 men;
the number of vessels engaged in no other fishing branch for the year

was 90. Fifteen were employed in mackereling and the shore fishery

;

27 in mackereling, the herring and shore fisheries; and 38 in the mack-
erel, Georges and bank fisheries, &c. * * * The Block Island

mackereling fleet comprised 15 vessels, the Southern fleet 34, and the

Bay of Saint Lawrence fleet 15, all of which were successfully engaged
in the offshore mackerel fishery. Most of the southern fleet disposed

of their catch, in large proportion fresh, in the Philadelphia, New York,

and Boston markets ; the bay of Saint Lawrence trips were failures

;

the Block Island catch was smaller than in 1879 ; but the shore catch

was larger than for many years, and proved profitable. The total catch

is estimated at 129,620 barrels.—(Cape Ann Advertiser, January 14,

1881.)

1880.—EEVIEW OF THE NEW ENGLAND MACKEREL FISHERY.

In its review of the New England fisheries for the year 1880 the Bos-

ton Fish Bureau has the following concerning the mackerel fishery

:

The season opened by the early, or southern, fleet sailing in March.

First catch reported by schooner "Edward E.Webster," 25,000fish, April

2. The record of the fleet will be found in the report of the various

fleets, and shows another financially disastrous early catch, some of the

vessels returning without fish, very few with profit. We have in pre-

vious reports mentioned the injurious effects of this branch of the catch,

even when followed at a profit, a large catch of poor fish injuring the

demand later in the season. The past few years fully demonstrates that

the sooner the early catch is abandoned the better it will be for all in-

terested. The first catch in the weirs at Cape Cod April 26 ; first new
salt mackerel arrived at Boston May 10. The market for a new stock

ranged from $5 to $6, vessels doing only fairly up to July 1, the fish and
fleet being scattered from Cape Cod to Jeffrey's Banks. Early in July

an unprecedented large body of mackerel api^eared in Massachusetts

Bay, at our very doors. The oldest dealers and fishermen report never

having known them so plentiful. They continued in the bay until the

close of the season in December, during which time the entire fleet did

well, while many of them made remarkable '' stocks," as will be seen in

the reports of individual vessels. The catch was noticeable for the ab-

sence of large and very small fish, its excellent quality, however, caus-

ing an active demand for immediate consumption. The catch in the

North Bay and provincial waters by the American fleet was almost an
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entire failure, numerous vessels returning without a single barrel. For-

tunately, but a small number of vessels visited those waters, and, not

finding fish, returned in time to secure enough of the home catch to save

them from a disastrous season. The total catch of inspected barrels by

the Massachusetts fleet is the largest since 1874, amounting to 255,986

barrels. This season's catch has been exceeded but ten times since 1864.

The total catch by the New England fleet is 349,674 inspected barrels,

a gain over the previous year of 99,861 barrels on the Massachusetts

catch, and total gain of 129,075 barrels. In addition to our own large

eatch therehas beenimported from the provinces 105,730 barrels, against

84,213 the previous year.

The total amount of mackerel received in Boston during 1880 from

domestic and foreign ports, with home catch, 196,493 inspected barrels.

* » # # * # #

Our report and table of receipts, number of vessels, and crew, having

been confined to salt or cured fish, we wish briefly to call attention to

the imi)crtance and steady growth of the fresh-fish business, * * *

the abundance of mackerel at our doors most of the season resulting

in the receiving and distributing throughout the country of 75,000 bar-

rels of fresh mackerel. Day after day, for weeks, from 1,000 to 2,000

barrels were received. Notwithstanding this unusually large i)roduc-

tion, all were used fresh. For the first year in the history of the busi-

ness not a week during the year has passed but fresh mackerel could be

bought at reasonable prices.

1881.

—

What our government paid for.

Inshore catch of mackerel in the Bay of Saint Lawrence by the Glou-

cester fleet this year, 18 barrels. That's wliat we helped to pay a twelfth

of $5,500,000 for for this year's fishery. Our herring and bait and ice

and other supplies we buy at a profit to the provincials, who send

thousands of barrels of mackerel and quintals of codfish to the Ameri-

can market free of duty, in competition with the American fishermen.

—

(Cape Ann Advertiser, October 14, 1881.)

1881.

—

The mackerel fishery of Gloucester.

The records of the United States Fish Commission at Gloucester,

Mass., show that the total number of fares of mackerel received at that

port in 1881 was 713. The total number of sea-packed barrels of mack-

erel landed was 165,497, equal to 148,948 inspected barrels of 200pounds

each, equal to 29,789,600 pounds of salt mackerel, or 44,684,400 pounds

in a fresh condition. The entire catch, with the exception of one fare

of 48 barrels from the Bay of Saint Lawrence, was taken oft' the United

States coast.

The records of the Cape Ann Advertiser for the year 1881 show that

the American mackerel fleet from Gloucester numbered 149 vessels, 8J
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of which confined their operations for the year to this department, and

the total receipts of salt mackerel were 163,851 sea-packed barrels.

—

(Cape Ann Advertiser, January 6, 1882.)

1881.^REVIEW of the new ENGtLAND mackerel FISHERY.

The annual report of the Boston Fish Bureau for 1881 has the fol-

lowing review of the mackerel fishery for that year:

The catch opened unusually early, schooner ''Edward E. Webster," on

March 21, taking the first fare, 32,700 mackerel, 800 of which were large,

balance medium and small. The first fare of new salt mackerel arrived

in Boston May 9, one day earlier than in 1880, schooner " Roger Wil-

liams " landing 240 barrels that were caught oft" the Jersey coast. May
10, schooner "J. S. McQuinn" arrived with the first fare of fresh mack-

erel, 200 barrels, caught southeastfrom Sandy Hook. First cargo arrived

fresh same date in 1880. May 4th the first catch was made in the weirs

at Cape Cod
;
previous year on April 26th. March 25 schooner "Lizzie

K. Clark " was capsized by a squall and lost, 20 miles from Barnegat

;

the crew were saved. This was the only mackerel vessel lost during

the season. Although the season opened early the catch of cured mack-
erel reported at this ofiice during the season, up to November, was as

follows: May, 1,670 barrels ; June, 88,6885 July, 81,748; August, 70,424;

September, 71,648 ; October, 57,268.

A light catch in November brought the season to an early close, the

total catch of the New England fleet of 298 sail being 891,657 barrels,

of which 269,495 were packed and inspected in Massachusetts—a gain

in Massachusetts inspection of 19,584 barrels over 1880. This amount
has been exceeded but five times in seventy-eight years.

As will be noticed, the catch oft" the New England coast opened a
little later than usual, and continued good all the season, with the ex-

ception of 470 barrels, the entire catch being taken off the United States

coast. The size and quality were of an average, with more No. I's, and
an absence of the very small, or No. 4. The price opened low, the first

sale recorded being at $4.50 a barrel for large, $8.75 for medium, fall-'

ing off in June to $4 for packed, or early 8's; inspected 8's, 2's, and I's

selling through the season as follows: July, $8.25, $3.50 for 8's; $5.25,

$5.50 for 2's. August, $8.25, 3's; $5, 2's. September, $4.25, 8's; $6.50,

2's; $16, I's. October, $6, $8 to $9, $18. November, $6.50, $9, $19.

December, $7.50, 8's; $9 to 810, 2's; $20, I's.

The catch in provincial waters being a failure, our imports show a

falling off of 48,880 barrels. Fortunately very few American vessels

visited them, securing only 470 barrels; they returned home in season

to make a good record.

Besides the large quantity of mackerel that were salted, many thou-

sand barrels were sold in a fresh condition. In Boston 2,200,000 and in

Gloucester about 650,000 one-pound cans of fresh mackerel were put up.
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IX.—APPENDIX—INSPECTION LAWS.

Compiled by A. Howard Clark.

52. EXISTING LAWS.

MAINE.

Inspectors ofpickled Jish to be appointed. Act February 10,1876, section 1.

The governor, with advice of the council, shall, from time to time, as

occasion may require, appoint in each city, town, and plantation in this

State, where pickled fish are cured or packed for exportation, one or

more persons skilled in the quality of the same, to be inspectors of fish,

who shall hold their office for a term of five years, unless sooner re-

moved by the governor and council.

Bondfor the performance of their duties. Ibid., section 2.

Every such inspector, before entering upon the duties of his ofl&ce,

shall be duly sworn, and shall give bonds with sufficient sureties to the

treasurer of the city, town, or plantation, for which he is appointed, to

the satisfaction of the mayor and aldermen of the city, the selectmen of

the town, and the treasurer of the plantation, in the penal sum of not

less than five hundred nor more than five thousand dollars, for the

faithful performance of his official duties ; and such municipal officers

shall, at least once a year, examine the bonds given by said inspectors,

and if that of any inspector is not in their opinion sufficient, they shall

forthwith notify him, and if he for thirty days after such notice neglects

to give a bond satisfactory to them, they shall give information thereof

to the governor, and he shall remove such inspector from office.

Annual report of inspectors. Ibid., section 3.

Every inspector shall, on or before the tenth day of December, an-

nually, make a return into the office of the secretary of state of all fish

by him inspected during the year preceding the first day of December,

designating the quantities, kinds, and qualities of i)ickled fish, and the

secretary shall publish the same immediately after in the State paper.

Belief ofpersons injured by neglect of inspectors. Ibid., section 4.

Any person injured by the neglect or misdoings of any inspector, on

tendering to such treasurer a reasonable indemnity against the costs,

shall be entitled to bring an action on such inspector's bond in the name

of the treasurer, for his own use, and to have a copy of the bond

therefor ; and if judgment shall be rendered thereon for the plaintiff,

execution shall issue for the sum found due to the person for whose
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use such actiou is brought, and the sum awarded in damages shall be
entered by the clerk of the court on the original bond, to remain in the

custody of the treasurer.

Qualities of fish. Ibid., section 5.

Every inspector who inspects any kind of fish that are split or pickled

for packing, shall see that they are in the first instance free from taint,

rust, or damage, and well struck with salt or pickle ; and such of said

fish as are in good order and of good quality, shall be pickled in tierces,

barrels, half-barrels, quarter-barrels, and tenths of barrels, or kids
j

each tierce containing three hundred pounds, each barrel two hundred
pounds, and so on in that proportion ; and the same shall be packed
in good clean coarse salt sufficient for their preservation 5 and then

each cask shall be headed up and filled with clear, strong pickle, and
shall be branded by the inspector with the name and quality of the

fish therein. Mackerel of the best quality, not mutilated, measuring,

when split, not less than thirteen inches from the extremity of the head

to the crotch or fork of the tail, free from taint, rust, or damage, shall

be branded numher one; the next best quality, being not less than

eleven inches, measuring as aforesaid, free from taint, rust, or damage,

shall be branded numher two ; those that remain after the above selec-

tion, free from taint or damage, and not less than thirteen inches, meas-

uring as aforesaid, shall be branded number three, large; those of the

next inferior quality, free from taint or damage, not less than ten

inches, measured as aforesaid, shall be branded numher three ; all other

mackerel, free from taint or damage, shall be branded number three,

small. The inspector shall brand, in plain letters, on the head of every

such cask, the weight, the initials of his Christian name, the whole of

his surname, the name of his town, and the letters Me., an abridgment

of the month and the year, in figures, when packed.

Qualily and size ofcasJcs or barrels. Ibid., section 6.

All tierces, barrels, and casks, which are used for the purpose of

packing pickled fish, shall be made of sound, well-seasoned white oak,

white ash, spruce, pine, chestnut, or poplar staves, with heading of

either of such kinds of wood, sound, well planed and seasoned, and

when of pine to be free of sap, and the barrels to be hooped with at

least three strong hoops on each bilge, and three also on each chime
;

the barrel staves to be twenty-eight inches in length, and the heads to

be seventeen inches between the chimes, and made, in a workmanlike

manner, to hold pickle.

Pacldng of alewives or herring. Branding. Ibid., section 7.

Every inspector who inspects pickled alewives or herring, packed

whole or round, shall see that they are struck with salt or pickle, and
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then put in good casks of the size and material aforesaid, packed

closely therein, and well salted, and the casks filled with fish and salt,

putting no more salt with the fish than is necessary for their preserva-

tion ; and the inspector shall brand all such casks with the name of the

inspected fish as aforesaid, but in no case shall the inspector brand the

casks unless the fish contained therein shall have been packed and pre-

pared under his immediate supervision.

Fees for inspecting and branding. Ibid., section 8.

The fees for inspection and branding, exclusive of cooperage, shall

be for each barrel seven cents, and all such fees shall, in the first instance,

be paid by the original owners of the fish, but such owners shall be enti-

tled to recover the amount thereof from the party purchasing or receiv-

ing the same, under the marks and brands aforesaid, and in addition to

the price thereof.

Penaltyfor selling uninspected picTcled fish. Eevised Statutes, 1871, chaj).

40, sec. 13.

If any person sells in this State, or exports therefrom, any fish in

casks not inspected, packed, and branded, as aforesaid, or any tainted

or damaged fish, known to be such, except good and wholesome fish

packed in kegs of less than ten gallons, or pickled or dry fish imported

into this State from some other State or country lawfully inspected and

branded there, he shall forfeit ten dollars for every hundred-weight

thus sold or exported.

Certificate required for shipment ofpicMed fish. Ibid., section 14.

No pickled fish in casks shall be shipped from this State, unless the

master or owner of the vessel produces to the officer authorized to clear

the vessel a certificate from the inspector that the same have been

inspected, jjacked, and branded according to law ; and the certificate

shall express the number of tierces or casks thus sliipped, the kind and

quality of fish they contain, the name of the master and owner and

that of the vessel into which such fish are received for exijortation ; and

shall take and subscribe the following oath before the officer as afore-

said:

" I, A B, do swear, according to the best of my knowledge and be-

lief, that the certificate hereunto annexed contains the whole quantity

of pickled fish jiacked in barrels or casks on board the ,
,

master; and that no pickled fish are shipped on board said vessel for

the ship's company, or on freight or cargo, but what are inspected and

branded according to the laws of this State, or exempted by the provis-

ions thereof: So help me God."

Penaltyfor transporting uninspected pickled fish. Ibid., section 15.

If any person lades or receives on board any vessel or other carriage,

for transportation from this State, any pickled fish, or cured or salted
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whole fish, packed or not packed, not inspected and branded as afore-

said, except such as is described in the exception of section thirteen, he

shall forfeit at the rate of not less than five nor more than ten dollars

for every hundred pounds thereof; and any justice of the peace may
issue his warrant to the proper of&cer, directing him to seize and secure

any such prohibited fish, and convey it to any inspector within a con-

venient distance for inspection ; and every person refusing to give ne-

cessary aid in the service of such warrant, when required by the officer,^

shall forfeit five dollars to the person suing therefor in an action ofdebt

;

and such inspector shall open, inspect, pack, and brand such fish accord-

ing to law and detain the same till all lawful charges of seizure and in-

spection are paid.

Penalty for illegally branding or mixing. Ibid., section 16.

If any person takes from a cask any pickled, cured, lawfullj^ inspected

and branded, and substitutes therefor or fraudulently intermixes other

fish ; or any inspector marks any cask out of his town, or which he ha&

not inspected, packed, and prepared himself according to law
;
permit*

other persons unlawfully to use his brands ; or willfully and fraudulently

uses the same himself after the expiration of his commission, he shall

forfeit twenty dollars for each cask or box so dealt with.

Recovery of penalties. Ibid., section 17.

All the penalties aforesaid, not otherwise herein appropriated, may be

recovered in an action of debt, half to the use of the person suing there-

for, and half to the town where the offense is committed.

Branding of smoked herring. Laws of 1871, passed February 24.

Be it enacted, &c.

Hereafter no inspection of smoked herring shall be required in this

State, but all smoked herring put up in boxes or casks for sale in this

State shall be branded on the cask or box inclosing them with the first

letter of the Christian and the whole of the surname of the person put-

ting up the same, and with the name of the State and the place where

such person lives, and all such fish offered for sale or shipping not thus

branded shall be forfeited, one-half to the use of the town where the

offense is committed, and the other half to the person libeling the same;

and all laws and parts of laws inconsistent herewith are hereby repealed.

NEW HAMPSHIRE.

(General laws of New Hampshu'e, 1878.)

Appointment and qualification of inspectors and deputy inspectors. Cliap.

124, Section 1-4.

Inspectors of flour, beef, and pork, of potash and pearlash, of butter

and lard, of hops, and of fish, shall be appointed by the governor, with
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the advice and consent of the council, and shall hold their ofiQces for

the terra of five years, unless sooner removed by the governor and
council.

Each inspector, before entering upon the duties of his office, shall

give bond to the State, with sufficient sureties, to the satisfaction of

the treasurer thereof, in the sum of two thousand dollars.

Each inspector shall appoint so many deputy-inspectors as may be

necessary, removable at his pleasure, and for whom he shall be answer-

able, who shall first give bond to him, with sufiicient sureties, in a sum
not exceeding one thousand dollars, and shall once in six months, or

oftener if requested, make such returns to him as he may require.

All oaths required to be taken by any deputy may be administered by
the inspector, and all oaths required to be taken in the inspection of

Ijrovisions or merchandise may be administered by the inspector or any

deputy, or, in either case, by a justice.

If a vacancy shall occur in the office of inspector, his deputies shall

continue to perform their duties and shall possess the same powers and

be subject to the same liabilities as if no vacancy had occurred, until an

inspector shall be appointed and duly qualified.

The word " inspector" in this title may include deputy inspector.

Pickled fish to he well preserved. Chap. 129, sections 1, 2.

The inspector of fish or some deputy shall see that all kinds of split

pickled fish and fish for barreling, intended for exportation, have been

well struck with salt or i^ickle in the first instance, and i)reserved free

from rust, taint, or damage.

Such fish as are in good order and of good quality shall be packed in

tierces, barrels, or half-barrels; the tierces to contain three hundred

pounds, the barrels two hundred pounds, and the half-barrels one hun-

dred pounds of fish each, and shall be packed with good clean salt,

suitable for the purpose; and the casks, after being packed and headed,

with the fish aud sufficient salt to i)reserve the same, shall be filled with

a clear strong pickle.

Qualities of pickled fish. Branding. Ibid., sections 3-5.

Each cask shall be filled with fish of one and the same kind, and

shall be branded "salmon," "shad," "alewives," "herring," or as the

case may be ; those of the best quality, caught in the right season, to

be most approved and free from damage, shall be branded "cargo num-

ber one " ; those which remain after the best have been selected, being

sweet, free from taint, rust, or damage, shall be branded "cargo number
two"; aud the thinnest and poorest of those that are sweet and whole-

some shall be branded " cargo number three."

There shall be four numbers of mackerel : Those of the best quality,

not mutilated, measuring not less than thirteen inches from the extrem-
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ity of the head to the fork of the tail, free from rust, taint, or damage,
shall be branded "number one." The next best qualitj^, being not less

than eleven inches, measuring as aforesaid, free from rust, taint, or

damage, shall be branded "number two." Those that remain after the

above selections, if free from taint or damage, and not less than thir-

teen inches, measuring as aforesaid, shall be branded "number three,

large." Those of the next inferior quality, free from taint or damage,

shall be branded "number three." All other mackerel free from taint

or damage shall be branded " number four."

The inspector shall also brand, in plain, legible letters, on the head
of every such cask, the initials of his Christian name and the whole of

his surname, the name of the town for which he is appointed, and the

abbreviation IST. H. All mackerel shall also be branded on each cask

with the month in which the same are packed.

Inspection of smolied alewives or herrings. Ibid., sections 6-8.

All herrings or alewives intended to be smoked and i^acked shall be

sufficiently salted and smoked to cure and preserve the same, and after-

ward closely packed in the boxes in dry weather.

All smoked alewives or herrings shall be divided and sorted by the

inspector or some deputy, and denominated, according to their quality,

" first sort" or " second sort." The "first sort" shall consist of all the

largest and best-cured fish j the " second sort " of the smaller but well-

cured fish ; and in all cases all fish which are belly-broken, tainted,

or scorched, slack-salted not sufficiently smoked shall be taken out as

refuse.

Each box of alewives or herrings so inspected shall be brajided on
the top by the inspecting officer with the initials of his Christian name
and the whole of his surname, the name of the town where it was in-

spected, with the abbreviation K. H., the quality, whether "first sort"

or " second sort," and the month and year in which they were so branded.

Quality and size of packagefor picMedfish. Ibid., section 9.

All tierces, barrels, and half barrels used for packing or containing

pickled fish shall be made of sound, well-seasoned white oak, ash, red oak,

spruce, pine, or chestnut staves, of rift timber, with heading of either of

said kinds of wood, well planed, sound, and well seasoned, the heading

of pine to be free from sap ; and shall be well hooped with at least three

good and strong hoops on each bilge, and three hoops on each chime

;

the barrel staves shall be twenty-eight inches in length, and the heads

seventeen inches between the chimes ; the barrel shall contain not lesa

than twenty-nine nor more than thirty gallons, the half barrels not less

than fifteen gallons, and the tierces not less than forty-five nor more
than forty-six gallons, and each cask shall be made in a workmanlike

manner to hold i)ickle, and shall be branded on the side thereof, near

the bung, with the name of the maker or owner.

S. Mis. 110 29



450 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [360]

Quality and size of boxesfor smoked Jish. Ibid., section 10.

All boxes used for iiacking and containing smoked alewives or her-

rings shall be made of good, sound boards, sawed and well seasoned,

the sides, top, and bottom of not less than halfinch boards, and the

ends of not less than three-quarter-inch boards, securely nailed with

wrought or cut nails, and shall be seventeen inches in length, eleven

inches in breadth, and six inches in depth, in the clear.

Branding-irons to he furnished the inspector. Ibid., section 11.

Every person having fish for packing or i)ickling, either in bulk,

casks, or boxes, to the amount of twenty barrels or forty boxes in one

season, shall furnish the inspector, or one of his deputies, with a brand-

ing-iron containing the initials of the owner's Christian name and the

whole of his surname ; and the inspecting officer shall cause such name
to be fairly branded on the head of every cask and on one end of every

box of fish inspected for such person. If he shall refuse or neglect to

furnish such brand, he shall forfeit three dollars for such neglect or

refusal.

Inspection of Jish packed ichole. Ibid, section 12.

All small fish which are usually packed whole with dry salt shall be

put in good casks, of the size and materials above required for pickled

fish, and shall be packed close, edgewise, in the cask, and well salted;

the casks shall be filled with the fish and salt, putting in no more salt

than is necessary for the preservation of the fish ; and the inspecting

officer shall brand ea^ cask with the name of the fish and the quality

thereotV whether " first sort ", or "second sort," as in the case of smoked
fish aforesaid.

Annual report of inspectors and their deputies. Ibid., section 13.

The inspector shall make return to the governor annually, on or be-

fore the first Wednesday of June, of all the fish of every kind, whether

in casks or boxes, which have been inspected by him or his deputies

-during the year preceding ; and each deputy shall seasonably furnish

said inspector with a return of all the tierces, barrels, half barrels, and

boxes by him inspected and branded since his last return.

Fees for inspection of fish. Ibid., sections 14, 16.

The fees for inspecting and branding each cask or box of fish as pro-

vided by this chapter shall be, for each tierce, fourteen cents; for each

barrel, nine cents; for each half barrel, five cents; for each smaller

cask or box, three cents; for nailing each cask or box, one cent, exclu-

sive of the labor of i)acking and coopering; and twenty-five cents for

each certificate thereof given ; and the general inspector shall have and

receive from his deputies the sum of four cents for each and every
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tierce, and one cent for each barrel or box, and one half cent for each

half barrel or smaller quantity so inspected and branded by any of his

deputies.

These charges shall be paid by the owner or person employing the

inspecting ofdcer, and may by such person be recovered of the subse-

quent purchaser or exporter, in addition to the purchase or cost of the

fish.

Certificate required for sJiipment of pickled or smoked fish. Ibid., sec-

tions 16, 17.

No pickled fish or smoked alewives or herring shall bo shipped or ex-

ported by water from this State in casks or boxes unless the owner or

master of the vessel shall produce to the collector, or other officer au-

thorized by the laws of the United States to clear vessels out, a certifi-

cate from the inspector or some deputy that such fish has been inspected,

packed, and branded according to law, together with the number of

tierces, barrels, half barrels, and boxes thus shipped, the kind and

quality of fish they contain, the name of the vessel in which such fish

are received for exportation, and the owner or master thereof.

The master or owner, on producing such certificate to such officer,

shall take and subscribe the following oath: "I, A B, of
,

do swear, according to the best of my knowledge and belief, that the

certificate hereunto annexed contains the whole quantity of pickled and

branded fish, smoked alewives, and herrings on board the ,
,

master, and that no fish is shipped on board said vessel for the ship's

company, or on freight or cargo, but what is inspected and branded

according to law. So heli> me God."

Penaltyfor transporting uninspected fish. Ibid., sections 18, 19.

If any person shall in\t or receive on board any vessel or other car-

riage of conveyance, to transport the same from this State, any jjickled

or whole fish, or any smoked alewives or herrings, packed in casks or

boxes, which are not inspected and branded according to law, he shall

forfeit not less than two dollars nor more than ten dollars for every hun-

dred pounds of pickled or whole fish, and one dollar for each box of

smoked alewives or herrings so uninspected.

If any pickled or barreled fish, smoked alewives or herrings as afore-

said, shall be put on board any vessel, boat, or carriage of conveyance,

with intent to sell or export the same contrary to law, any justice may
issue his warrant to the sheriff', his deputies, or a constable, requiring

such officer to seize and secure said fish, and carry them to the inspector

or deputy nearest to such vessel, boat, or carriage, who shall open and

inspect, pack, and brand the same as is provided in this chai)ter, and

shall detain the same until the expense and charges of seizure, inspec-

tion, packing, and all other charges arising from such seizure shall be

paid.
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Penalty for illegally handing or repacking. Ibid., sections 20, 21.

If the inspector or any deputy shall brand any cask or box the con-

tents of which he has not inspected, packed, salted, coopered, and nailed

according to the provisions of this chapter, or shall permit any other

person to use his brands in violation or evasion thereof, he shall forfeit

twenty dollars for each cask or box so branded, and shall also be removed
from office.

If any person shall intermix, take out, or shift any inspected fish,

packed and branded as aforesaid, or shall put in other fish for sale or

exportation, he shall forfeit five dollars for each cask, package, or box

80 altered ; and if any casualty shall render it necessary to repack a

cask or box of inspected fish it shall in all cases be done by an inspector.

Penaltyfor selling tainted or damaged fish. Ibid., sections 22, 23.

If any person shall sell or export, or cause to be sold or exported,

within or from this State, any tainted or damaged pickled fish, or smoked
alewives or herrings, he shall forfeit three dollars for every hundred

weight of such pickled fish, and one dollar for each box of such smoked
alewives or herrings which shall be thus sold or exported.

Packing of shellfish. Ibid., section 23.

All shelled clams or other shelled fish used for fish bait, hereafter

offered for sale, shall be put in barrels or half barrels of the description

required for pickled fish ; and the casks shall be filled full and salted

sufficiently to preserve the same ; if any person shall offer for sale any

shelled fish, aforesaid, not packed agreeably to this section, he shall

forfeit for each offense two dollars.

Packing offish for consumption within the State. Ibid., section 24.

All kinds of pickled fish which are packed in tierces, barrels, or half

barrels, and all smoked alewives or herrings packed in boxes, for con-

sumption in this State, and which are not subject to be inspected and

branded as provided in case of exportation, shall, however, be packed

with only one kind of fish in each cask or box, and there shall be the

same weight in each cask as hereinbefore provided ; and for intermixing

different kinds of fish in the same cask or box, or for short weight in

any cask, the owner or seller shall forfeit the same sum hereinbefore

provided for the like offense is such fish were inspected.

Fish packed in small kegs exemptfrom inspection. Ibid., section 25.

Nothing in this chapter shall extend to fish packed in kegs of less

than ten gallons.
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MASSACHUSETTS.

(General statutes of Massachusetts, 1859, with subsequent amendments.)

Appointment and qualification of inspector-general and deputies. Chap,

xlix, sections 1, 2, 33, 34.

There shall be inspectors-general of butter and lard, fish, hops, leather,

and pot and pearl ashes appointed by the governor, with the advice

and consent of the council, lor the term of five years, from the time of

their respective appointments, unless sooner removed by the governor

and council, who, before entering upon the duties of their respective

offices, shall be sworn. The inspectors-general now in office shall

hold their offices according to the term of their respective commissions,

unless sooner removed. •

Each inspector-general may appoint deputy inspectors, removable at

his pleasure, who shall once in every six months make such returns to

him as he requires to carry into effect the provisions of this chapter.

The inspector-general of fish shall give bond with sufficient sureties

to the treasurer of the commonwealth in the iienal sum of ten thous-

and dollars, and shall have no interest directly or indirectly in the cure

or packing of pickled fish.

He may appoint deputy inspectors in every seaport or other town

where such fish is packed for exportation, for whose official conduct he

shall be answerable. He shall take bonds of each of them with sufficient

sureties, and shall receive from each deputy an excise or fee for his com-

mission and bond of one dollar, and no more. The deputies shall be

sworu either before the inspector-general or some justice of the peace.

PicMedfisli to he tvell preserved and paclced. Ibid., sections 35, 36. ^

The inspector-general and deputy inspectors shall inspect all fish for

the inspection of which provision is made in this chapter.

Under the supervision of the inspector-general and his deputies, re-

spectively, all kinds of split pickled fish and fish for barreling except

herrings, and all codfish tongues and sounds, halibut fins and napes, and
sword-fish, whenever said articles are intended for exportation, shall

be struck with salt or pickle in the first instance, and preserved sweet

and free from rust, taint, or damage ; and, when the same are found in

good order and of good quality, they shall be packed either in tierces

containing each three hundred pounds, in barrels containing each two

hundred pounds, in half barrels containing each oue hundred pounds,*

or in packages containing each less than one hundred pounds, on which

*The conclusion of this sentence, from Ihe words "oue hundred pounds," is given as

amended by act of April 1, 1870. The Revised Statutes of 1859 conclude the sentence

as follows: " in quarter barrels containing each fifty pounds, in eighths of a barrel

or kids containing each twenty-five pounds, or in kids or packages containing each.

less than twenty-five pounds, on which the number of pounds therein shall bo branded."
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the number of pounds therein shall be phiiuly and legibly branded.

Every cask, kid, or package shall be packed wilh good, clean salt suit-

able for the purpose, and, after packing with sufficient salt to preserve

its contents, shall be headed or well secured, and filled up with a clean^

strong pickle.

Qualities of picMed Jish. Ibid., section 37.

There shall be five qualities of mackerel, three of salmon and shad,

and two of other kinds of pickled fish. Mackerel of the best quality, not

mutilated, measuring not less than thirteen inches from the extremity

of the head to the crotch or fork of the tail, free from rust, taint, or dam-

age, shall be branded number one. The next best quality, being not less

than eleven inches, measuring as aforesaid, free from rust, taint, or dam-

age, shall be branded number two. Those that remain after the above

selections, if free from taint or damage, and not less than thirteen inches,

measuring as aforesaid, shall be branded number three, large. Those of

the next inferior quality, free from taint or damage, not less than ten

inches in length as aforesaid, shall be branded number three. All other

mackerel free from taint or damage shall be branded number four.

Those salmon and shad which are of the best quality for family use, free

from rust or damage, shall be selected for number one and number two,

the best of them selected and branded number one, the residue, number
two; all that remain, free from taint, and sound, shall be branded number

three. Of all other pickled fish, the best which are free from taint and
damage shall be branded number one, those that remain, free from taint,

and sound, nurnber two.

Penalty for illegally pacJcing. Ibid., section 38.

a

Each cask, kid, or package shall be filled with fish of the same kind,

or parts of the same kind of fish; and whoever intermixes, takes out, or

shifts any inspected fish which are packed or branded as aforesaid, or

puts in other fish for sale or exportation, shaU forfeit fifteen dollars for

each package so altered. If any casualty renders it necessary to repack
a cask of inspected fish, it shall in all cases be done by an inspector

of such fish.

Branding of packages. Ibid., section 39.

The inspector shall brand in plain, legible letters, on the head of each
cask of fish inspected by him, the denomination of the fish packed or

repacked therein, the initials of his Christian name and the whole of his

surname, and, if a deputy, the name of the place for which he is ap-

pointed, the letters Mass., and the year in whicli the fish are packed
j

and shall also, when, in his judgment, it may be necessary, nail in a
suitable manner any cask in which fish are packed.
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PicTdedJisli inspected elsewhere not subject to reinspection. Ibid., section 42.

Pickled flsli, duly inspected iu the State or country in which it is

packed, shall not be subject to reinspection in this State.

Inspection offish packed whole. Ibid., section 43.

Small fish, which are usually packed whole with cb\y salt or pickle^

shall be put in good casks of the size and materials required in this

chapter for the packing of split pickled fish, and shall be packed close

in the cask and well salted ; the casks shall be filled full with the fish

and salt, and no more salt shall be put with the fish than is necessary

for their preservation, and the casks containing such whole fish shall be
branded with the denomination of the fish, and a like designation of the

qualities as is before prescribed in this chapter in respect to the quali-

ties of other pickled fish.

Quality and size ofpackages for picMed fish. Ibid., sections 4+, 45.

Casks used for packing or repacking pickled fish intended for ex-

portation, except casks containing less than twenty-five pounds weight,

shall be made of sound, well-seasoned white oak, ash, red oak, spruce,

pine, or chestnut staves, of rift timber,* sound and well seasoned, with

heading of either of said kinds of wood, and when of pine such heading

shall be free from sap and knots, and be planed ; the barrels, half bar-

rels, and tierces shall be well hooped with at least three good hoops of

sufficient substance on each bilge, and three hoops of the like quality on
each chime ; the barrel-staves shall be twenty-eight inches in length, and
the heads shall be seventeen inches between the chimes; the barrels shall

contain not less than twenty-eight nor more than twenty-nine gallons

ea€h; the half barrels not less than fifteen gallons each; and the tierces

not less than forty-five nor more than forty-six gallons each. Each cask

shall be made in a workman-like manner, and branded on its side, near

the bung, with the name of the maker.

The inspector-general or his deputies shall strictly examine and in-

spect all casks in which they may be required to pack fish; and shall

reject such as are not made in a substantial manner and according to

the provisions of this chapter.

Fees for inspection of pickled fish. Ibid., sections 46, 47.

The fees for inspecting and branding, exclusive of cooperage, shall

be, for each tierce fourteen cents, each barrel nine cents, each half bar-

rel six cents, each cask of a smaller denomination three cents, and, in

addition to the fees aforesaid, one cent for each cask nailed as before

provided ; and all fees shall in the first instance be paid by the original

*The words "of rift timber" struck out by amendment passed January 30, 1867.
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owner of the fisli, or by tlie person employing the inspector, and may
be recovered by them respectively of the person who afterwards pur-

chases or exports the same.

The inspector-general may receive from each of his deputies for every

cask of fish inspected by him the following fees : For each tierce four

cents, for each barrel one cent, for each half barrel,* and all packages

less than one hundred or more than fifty i)ounds, one-half cent, and on

all jiackages of fifty pounds and less, one-quarter of a cent each.

Inspection of smoJced alewives or herrings. Ibid., sections 48-52.

Alewives or herrings intended to be packed for sale or exportation,

shall be sufficiently salted and smoked to cure and preserve the same,

and afterwards shall be closely packed in boxes in clear and dry

weather.

Smoked alewives or herrings shall be divided and sorted by the in-

spector or his deputy, and denominated, according to their quality,

number one and number two. Number one shall consist of all the largest

and best cured fish ; number two of the smaller but well-cured fish ; and
in all cases those which are belly-broken, tainted, scorched, or burnt,

slack-salted, or not sufficiently smoked, shall be taken out as refuse.

Boxes made for the purpose of packing smoked alewives or herrings,

and containing the same, shall be made of good sound boards, sawed and
well seasoned ; the sides, top, and bottom of not less than half-inch,

and the ends of not less than three-quarter inch, boards securely nailed,

and shall be seventeen inches in length, eleven inches in breadth, and
six inches in depth, in the clear, inside.

Each box of alewives or herrings inspected shall be branded on the

top by the inspecting officer with the first letter of his Christian name,
the whole of his surname, the name of the town where it was inspected,

with the addition of Mass., and also with the quality of number one or

number two. Herrings taken on the coasts of Nova Scotia, Newfound-
land, Labrador, or Magdalen Islands, and brought into this State, shall

also be branded with the name of the place or coast where taken.

The fees for inspecting, packing, and branding, shall be five cents

for each box, which shall be paid by the purchaser; and the inspector-

general may require from his deputies one cent for each box inspected,

packed, and branded by them.

Annual report of fsh inspected. Ibid., section 53.

The inspector-general shall, in the month of January, annually, make
a return into the office of the secretary of the commonwealth, of all the

* The conclusion of the section from the words "half barrel " is given as amended by
act of April 1, 1879. The Revised Statutes of 1859 conclude the section after the words

"half barrel," as follows: "half a cent, and for each smaller cask one-quarter of a
cent."
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fish inspected by bim and his deputies during the year preceding the

first day of said January, designating the quantities, kinds, and qualities

of pickled and smoked fish, respectiyely, and distinguishing the quanti-

ties, kinds, and qualities of pickled fish of a first inspection from those

reiuspected; and the secretary shall, as soon as may be after receiving

such returns, cause the same to be published in any newspaper in Bos-

ton authorized to pubHsh the laws of the commonwealth.

Penaltiesfor selling or transporting uninspected fish. Ibid., sections 54-56.

No smoked a]e\^ves or herrings shall be exported from this State,

unless inspected and branded as aforesaid, under a penalty of two dol-

lars for each box exported ; nor said alewives or herrings be taken from

a box, inspected and branded as aforesaid, and replaced by others of an

inferior quality, with intent to defraud any person in the sale of the

same, under a penalty of five dollars for each box so changed; provided,

that all smoked herrings and alewives, arriving from any other State

in the United States and having been there inspected, may be exiiorted

in a vessel from this State without being reinspected.

Pickled or smoked fish, which has not been inspected and branded

according to the provisions of this chapter, put on board of a boat or

vessel, or into a carriage of conveyance, with the intent that the same

shall be sold within, or exported from, this State, shall be forfeited, and

the inspector-general or a deputy may seize and libel the same.

If a master of a vessel or other person puts or receives on board of a

vessel, or in a carriage of conveyance, for transportation from this State,

pickled fish, or smoked fish, not inspected and branded as ])rovided in

this chapter, he shall forfeit a sum not exceeding ten dollars for every

hundred pounds of such fish, and in the same proportion for any other

quantity.

Penalty for selling tainted or damaged fish for food. Ibid., section 57.

Whoever sells within this State or exports therefrom tainted or dam-

aged fish, unless with the intent that the same shall be used for some

other purpose thau as food, shall forfeit the sum often dollars for every

hundred pounds of such fish, and in the same proportion for any other

quantity; and upon a trial in such case the burden of proof shall be

upon the defendant to show for what purpose such fish was so exported

or sold.

Penalty for illegally branding. Ibid., section 58.

If the inspector-general, or a deputy inspector, brands a cask or pack-

age of fish, the contents of which he has not duly inspected, packed,

salted, or (toopered, or permits any other person to use his brands, in

violation or evasion of the provisions of this chapter, he shall forfeit

twenty dollars for each offense, and be liable to removal from oflSce.



458 EEPORT OF COMMISSIONER OF FISH AND FISHERIES. [368]

Quintal defined. Ibid., section 59.

When fish are sold by the quintal, it shall be understood to mean a

quintal of one hundred pounds avoirdupois, and all contracts concern-

ing fish sold in this manner shall be construed accordingly.

FacMng of clam bait. Act of 1867, chap. 347, section 1.

When clam bait is sold by the barrel, it shall be construed to mean a

fish-barrel of not more than twenty-nine, nor less than twenty-eight

gallons of clams and not over three gallons of pickle. If a disagree-

ment arises between the purchaser and seller respecting the quantity

in a barrel, either party may call on an inspector of fish and have the

barrel measured; and if it does not contain the aforesaid number of

gallons of clams, the seller shall receive pay for the number of gallons

it contains, and shall pay the expense of measuring and coopering,

otherwise the purchaser shall pay such expense.

Right of inspectors to enter premises. Act of April 1, 1879, section 3.

The inspector-general of fish or some one deputy especially thereto

authorized by him for that j)urpose, shall have the right to enter at all

reasonable times, upon any wharf, and iuto any store, warehouse, or

other place, where the packing of pickled fish is carried on in this State,

for the purpose of inspecting, examining, and supervising the packing

and inspecting of such fish, and to examine and weigh any package of

such fish, for the purjjose of ascertaining if the same are fit for expor-

tation, in accordance with the requirements of the law.

RHODE ISLAND.

(General Statutes of Rhode Island, 1872.)

Election and qualification ofpaclers of fish. Chapter 34, sections 1, 18 j

chapter 102, section 2.

The electors in each town shall, annually, on their town election days,

choose and elect * * * one or more packers of fish, * * ».

Every packer shall give bond to the town treasurer of the town in

which he shall be appointed, in the sum of one thousand dollars, with

suflBcient surety or sureties, to the satisfaction of such town treasurer,

for the faithful performance of the duties of his office.

Duties ofpackers offish. Chap. 102, section 1.

In every town in which pickled fish are packed up for sale or expor-

tation from the State, the packers of such town shall see that the same
have been properly pickled ; that they are properly repacked in casks,

in good shipping order, with good salt, sufficient in each cask to pre-

serve such fish from damage to Siny foreign port.
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Casks to contain only one kind offish. Ibid., section 3.

Pickled fish, whether codfish, mackerel, menhaden, herrings, or other

fish, shall be sorted, and one kind only be put into one cask.

Dimensions of casks ; how filled; branding. Ibid., sections 4, 5.

Every cask shall be well seasoned and bound with twelve hoops
j

those of menhaden and herrings of the capacity to hold twenty-eight

gallons ; and those for other fish of the capacity, if a barrel, to hold two
hundred pounds, and if a half barrel, one hundred pounds, weight of

fish ; each cask to be full, and the fish sound and well cured.

Every cask, being first searched, examined, and approved by a packer,

shall, when packed or repacked for exportation, be branded legibly on

one head with the kind of fish it contains, and the weight thereof; or

the capacity of the cask, with the first letter of the Christian and the

whole of the surname of the packer, with the name of the town, and

with the words " Rhode Island," in letters not less than three-fourths of

an inch long, to denote that the same is merchantable and in good or-

der for exportation.

Qualities of fish. Ibid., section 6.

Every cask of pickled codfish and mackerel offered for sale, or for ex-

portation from this State, shall also be branded No. 1, No. 2, or No. 3^

to denote the quality of such fish.

Fish broughtfrom other 8tates, byfishermen, &c., excepted. Ibid., section 7.

Nothing in this chapter contained shall hinder any fisherman or own-

ers of fish, coming to this State from their fishing trips, from selling or

reshipping their fish to any other of the United States without being^

packed into barrels or half barrels.

Penaltyfor illegally selling fish. Ibid., sections.

Every person who shall offer for sale in or attempt to export from this

State any pickled fish which have not been approved by a sworn

packer, or in casks which are not branded as aforesaid, shall forfeit

fifty dollars for each offense.

Penaltyfor illegally packing or branding. Ibid., section 9.

Every person who shall shift any fish from any cask after the same has

been branded by the packer, and shall offer to sell or export the same
from this State, or shall brand any cask into which the same shall be

shifted, or shall brand any cask with the branding-iron of a packer, or

with any iron made in imitation thereof, shall forfeit not less than

thirty dollars nor more than one hundred and sixty dollars for each

offense.
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Penalty for fraud. Ibid., section 10.

Every packer who shall be guilty of any fraud or neglect in packing

any fish contrary to this chapter, or shall brand any cask not thoroughly

examined according to the provisions thereof, shall forfeit fifty dollars

for each offense.

Fees of packers offish. Ibid., section 11.

The packers of fish shall be paid for opening, assorting, inspecting,

weighing, pickling, packing, or repacking, heading up, nailing, and giv-

ing a certificate, if pickled codfish or mackerel, twenty cents for every

barrel, and fifteen cents for every half barrel, by the owner thereof:

Provided, That for all pickled codfish or mackerel which have been in-

spected in some one of the United States, and which shall not, in the

judgment of the packer, require repacking, the said owner shall pay to

the packer twenty cents only, for unheading, inspecting, reheading,

branding, nailing, and giving a certificate thereof 5 and for all other ex-

cept codfish and mackerel, the owner thereof sball pay the packer

twenty-five cents for every cask.

CONNECTICUT.

(Eevised Statutes of Connecticut, 1875.)

Appointment and qualification of inspectors. Title 16, Chapter XY,
section 17.

The superior court in the several counties may appoint in each town
therein not exceeding fifteen inspectors and packers of fish, and shall

take a bond of every person so appointed, for the faithfid discharge of

his duty, in the sum of one hundred dollars, payable to the county

treasurer ; and the clerk of said court shall give a certificate of his ap-

pointment to each inspector, who may exercise the duties of his office in

any town in such county.

PacMng of piclded shad. Ibid., section 18.

All pickled shad intended for market shall be split and well cleansed

and pickled in strong brine, and shall remain in such brine at least

fifteen days before they shall be put up for market, and shall be put up

in barrels or half barrels, the barrels containing two hundred jiounds

each, and the half barrels one hundred pounds each, of fish well packed,

with a sufficient quantity of salt, and filled with strong brine; and shad

so put up shall be of three denominations, to wit: Shad number one, to

consist wholly of shad well saved, free from rust or any defect, with the

head and tail cut off and the backbone taken out, each barrel to contain

not more than eighty shad, and each half barrel not more than forty.

The second denomination shall be shad number two, to consist wholly
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of those well saved, trimmed, pickled, and prepared for packiug, in the

same manner as shad number one, each barrel to contain not more than
ninety shad, and each half barrel not more than forty-five. The third

denomination shall be shad number three, to consist of such as will not

answer for either of the two former numbers, well saved, with the heads

taken off; and every inspector, who shall inspect and brand the same,

shall designate by each brand the quality, weight, and kind of fish con-

tained in each barrel and half barrel branded by him, the year when it

shall have been inspected, in figures, the word "Conn.," and his own
name and the name of the town where said fish was put up.

Quality and size offish barrels. Ibid., section 19.

All barrels and half barrels containing fish shall be well made, of

good seasoned red oak, white oak, or chestnut timber, and each tierce

made with twelve hoops ; and each barrel shall be of the capacity of

from twenty-eight to thirty gallons, and each half barrel of the capacity

of fifteen gallons and a half.

Imported shad not to he inspected. Title 20, Chapter XII, section 10.

Any inspector of fish who shall inspect or brand any package of shad
imported into this State shall forfeit five dollars to the State.

Inspection fees. Title 13, Chapter XXVIII.

Inspectors shall receive for packing, heading, flagging, pickling, and
branding each barrel of fish, twenty cents, and for each half barrel, ten

cents.

Penalty for fraud hy inspectors. Title 20, Chapter XII, section 12.

Every legally-appointed inspector or packer of fish who shall be guilty

of any fraud or neglect, for which no other penalty is specifically pre-

scribed, shall forfeit six dollars for every ofiense ; and every such in-

spector or packer who shall mark or brand any cask containing fish

which has not been actually inspected by him, or shall put a false brand

upon any cask inspected by him, shall forfeit ten dollars.

Penalties for illegally repacMng or exporting. Ibid., sections 13, 14.

Evry person who, after the inspection and branding of any cask con-

taining fish, shall fraudulently take out or change any part of the con-

tents thereof, or put into it any fish not inspected, shall forfeit twenty

dollars.

Every person who shall export, or ship for exportation, to any foreign

port, any fish not put up, inspected, and branded according to law, and

the master of every vessel, knowingly having on board his vessel any

Buch fish not so put up, inspected, and branded, shall forfeit the follow-
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ing sums : The owner, exporter, or shipper, shall forfeit six dollars for

every cask containing fish ; and every master of a vessel shall forfeit

for every such cask on board, three dollars ; but fish brought from an-

other State, and inspected and branded in the State in which they were

put up for market, conformably to its laws, and accompanied with such

evidence thereof as such laws require, may be exported from this State

without any reinspection.

53. EEPEALED LAWS.

MAINE.

Until the year 1820, Maine was a province of Massachusetts and sub-

ject to the same laws, but in that year the province became a separate

State and made its own laws. The fish inspection laws enacted by the

State of Maine were very similar to those of the mother State. The

first law was approved March 22, 1821, and is entitled "An act to pro-

vide for the packing of pickled and smoked fish." It reads as follows

:

Appointment and qualification of inspectors.

Be it enacted by the Senate and House of Representatives in Legislature

assembled, That the governor, with the advice of council, is hereby

authorized and directed to appoint and commission, during his pleasure,

in each town and plantation in this State where pickled fish or smoked

alewives and herrings are cured or packed for the purpose of exporta-

tion, one or more suitable person or persons inspector or inspectors of

pickled fish and smoked alewives and herrings, who shall be well skilled

in the quality of the same, and who, before he enters on the duties of

his office, shall be sworn to the faithful discharge thereof, and shall

give bond with sufficient sureties to the treasurer of the town or plun-

tation in which he is appointed, in the penal sum of not less than five

hundred nor more than one thousand dollars, for the faithful perform-

ance of the duties of his office. And the selectmen of towns and

assessors of plantations, in which such inspectors shall be ai)pointed,

shall annually examine the bonds given as aforesaid, and if the bond of

any such inspector shall by them be considered insufficient, they shall

forthwith notify such inspector of the same, and if any inspector shall

for thirty days after such notice neglect to give bond as aforesaid to

the satisfaction of such selectmen or assessors, it shall be their duty to

give information thereof to the governor, who shall remove such inspec-

tor and appoint some other person to such office. And any person

injured by the neglect or misdoings of any such inspector shall be en-

titled to a copy of such bond, and shall have a right to bring an action

thereon in the name of such treasurer for his own use and benefit ; and

on producing the original in court and obtaining judgment thereon,

execution shall issue for such sum only as shall be found due in dam-

ages to the ijerson for whose use any such action shall be brought; and
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the amount thereof being entered by the clerk of the court on the origi-

nal bond, the same may be delivered back (by leaving a copy) to the

treasurer from whom the same was received.

Material and sizes of casls for picJcIed fish.

2. Be it further enacted, That all barrels, half barrels and tierces

which shall be made or used for the purjiose of packing, or containing

pickled fish, shall be made sound of well-seasoned white oak, ash, red

oak, spruce, pine, or chestnut staves, of rift timber, with heading of

either of the said kinds of wood, sound, well-seasoned and the pine

heads free from sap : eaid heading to be well planed ; the barrels, half-

barrels and tierces to be well hooped, with at least three hoops on each

bilge and three hoops on each chime, all of which shall be good hoops

of sufficient substance, the barrel staves to be twenty-eight inches in

length, and the heads to be seventeen inches between the chimes ; and

to contain not less than twenty-nine nor more than thirty gallons ; and

barrels, half-barrels and tierces shall be branded on the side of the cask

near the bung with the name of the maker or owner of said cask, and

shall be made, in a workmanlike manner, to hold pickle; the half barrels

to contain not less than fifteen gallons, and the tierces to contain not

less than forty-five nor more than forty-six gallons : Provided, however,

That nothing contained in this act, shall extend to fish packed in kegs

of less than ten gallons.

Material and size of boxes for smoked Jish.

3. Be itfurther enacted, That all boxes which shall be made for the pur-

pose of packing smoked alewives or herrings and containing the same,

shall be made of good soundboards, sawed and well seasoned, the sides,

top, and bottom of not less than half-inch boards, and the ends not less

than three-quarters of inch boards, securely nailed with not less than

eight sixpenny nails, and sixteen fourpenny nails to each box, and the

top of each box to be planed, and shall be seventeen inches in length,

eleven inches in breadth, and six inches in depth in the clear, inside.

And all alewives or herrings intended to be smoked and packed shall

be sufficiently salted and smoked to cure and preserve the same ; and

afterwards closely packed in the boxes, in clear and dry weather.

Qualities of jpieJcled fish. Branding.

4. Be itfurther enacted, That it shall be the duty of the inspector to see

the salmon, mackerel, shad, and all other kinds of split pickled fish, or

fish for barrelling, have been well struck with salt or pickle in the first

instance, and preserved sweet, free from rust, taint or damage. And
such fish as are in good order, and are of a good quality, sliall be packed

in tierces, barrels or half barrels ; the tierces shall contain three hun-

dred pounds, the barrels shall contain two hundred pounds, and the
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haltbarrels one hundred pounds of fisli each; and the same shall be

packed with thirty-five pounds of good and clean coarse salt, suitable

for the puri^ose, to each barrel; and said casks after being packed and

headed up with the fish and sufficient salt to preserve the same, shall

be filled up with a clear strong pickle, and shall be branded salmon,

mackerel, shad (or as the case may be) ; those of the best quality, caught

in the right season, to be most approved and free from damage, shall be

branded Cargo No. 1 ; those which remain after the best have been se-

lected, being sweet and free from taint, rust or damage, shall be branded

Cargo No. 2 ; and there shall be a third quality, which shall consist of

the thinnest and poorest of those that are sweet and wholesome, which

shall be branded Cargo No. 3. And the inspector shall also brand in

plain legible letters on the head of each and every cask, in which in-

spected merchantable fish or whole fish are packed or repacked, the

weight, and initials of his Christian name, with his surname at large, the

name of the town for which he is appointed, and the word "Maine" an-

nexed; and each cask shall be filled with fish of one and the same kind

;

and if any person shall intermi:i, take out or shift any inspected fish

which are packed and branded as aforesaid, or put in other fish for sale

or exportation contrary to the true intent and meaning of this act, he or

they shall forfeit and pay fifteen dollars for each and every package so

altered : Provided^ however, if any casualty shall render it necessary to

repack a cask of inspected fish, it may in all cases be done by an in-

spector of such fish. And if any person shall sell or export or cause to

be sold or exported, within or from this State, any tainted or damaged
fish, he shall forfeit and pay ten dollars for every hundred weight that

shall be thus sold or exported.

Packing and branding of codfish, halibut, &c.

5. Be itfurther enacted, That all codfish, haddock, hake, pollock, and
halibut, pickled, and hereafter offered for sale, shall be packed in casks

of the contents required by the second section of this act, each barrel

to contain two hundred and twenty-five pounds, and each half barrel to

contain one huadred and twelve and a half pounds, agreeably to the

rules of packing in the fourth section of this act, with sufficient salt to

preserve the same. And it shall be the duty of the inspectors to brand
with plain and legible figures, the weight of the aforesaid five kinds of

fish, in addition to the brands required by the fourth section of this act.

PacTcing and branding of small fish.

6. Be it further enacted, That all small fish which are usually packed
whole with dry salt, shall be put in good casks of the size and mate-

rials mentioned in the second section of this act; said fish shall be
packed close in the cask, and well salted; the casks shall be filled full

with the fish and salt, putting no more salt with the fish than is neces-

i,.'
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sary for their preservation; and the inspector shall brand all casks con-

taining such inspected whole fish with the name of the fish, and the

quality as described in the fourth section of this act.

Inspection of smoJced alewives or herring.

7. Be it further enacted. That all smoked alewives or herrings shall

be divided and sorted by the inspector, and denominated, according to

their quality, first sort and second sort; the first sort shall consist of

all the largest and best cured fish, of not less than eight inches long;

second sort, of the smaller but well cured fish, of not less than seven

inches long ; and in all cases the following shall be taken out as refuse

:

all those which are belly-broken, tainted, scorched, or burnt, slack-

salted, or not sufficiently smoked. And each box of alewives or her-

rings so inspected shall be branded on the top, by the inspecting officer,

with the first letter of the Christian name and the surname at length

of the inspector who inspected the same ; and in like manner the name
of the owner thereof, with the name of the town where it was inspected,

with the addition of "Maine," and also with the quality of first sort or

second sort.

Gertijicate requiredfor shipment ofpicTcled and smol'ed Jish.

8. Be it further enacted, That no pickled fish in casks, and no smoked
alewives or herrings in boxes, shall be exported from this State by water,

unless the master or owner of the vessel shall produce to the collector

or other officer authorized by the United States to clear out vessels, a

certificate from the inspector that the same has been inspected, packed,

and branded according to the directions of this act; and the certificate

shall express the number of barrels, half barrels, and tierces, and the

number of boxes thus shipped, the kind and quality of the fish they

contain, with the name of the master and owner, and the name of the

vessel in which such fish are received for exportation. And such mas-

ter or owner of every vessel shall take and subscribe the following oath

or affirmation before the officer authorized as aforesaid

:

I, A B, do swear, (or affirm as the case may be), according to the best

of my knowledge and belief, that the certificate hereunto annexed, con-

tains the whole quantity of pickled and barreled fish and smoked ale-

wives and herrings on board the , master; and that no fish,

smoked alewives or herrings are shiijped on board said vessel, for the

ship's company, or on freight or cargo, but what are inspected and
branded according to the laws of this State. So help me God : or this

I do under the pains and penalties of perjury (as the case may be).

Shipment of uninspeeted fish.

9. Be itfurther enacted, That if any pickled or barreled fish, or any

smoked fish shall be put on board of any boat, vessel, or carriage of con
S. Mis. 110 30



466 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [376]

veyance, witliin this State, with intent to sell or export the same, unless

said fish shall have been inspected and the casks and boxes containing

the same shall have been branded agreeably to the provisions of this act,

it shall be lawful for any justice of the peace in the same county, upon
complaint made to him, to issue his warrant to the sheriff or his dep-

uty, or to any constable of the town where such boat, vessel, or carriage

of conveyance may be, requiring them respectively to seize and secure

said fish, and carry the same to the inspector nearest the place where
said boat, vessel, or carriage may be; and said inspector is hereby
authorized and required to open and inspect and to pack and brand
the same in the same manner as is prescribed in this act. And it shall

be lawful for said inspector to detain the said fish until the expenses

and charges of seizure, inspection, packing, and all other charges arising

from such seizure, shall be paid. And it shall be the duty of every per-

son, when required, to give necessary aid to the ofiBcer having such war
rant, on pain of forfeiting five dollars for his refusal, to be recovered by
action of debt, or on the case, before any court proper to k-y the same;

and by any person who will prosecute therefor.

Inspection of imported pickled and. smolced fish.

10. Be itfurther enacted, That no pickled or smoked fi^, which shall

be brought into this State from any other State or government, shall

be sold or offered for sale before the same shall have been regularly in-

spected according to the provisions of this act; and each and every

person who buy or sell, or offer for sale [any] pickled or smoked fish

which shall be brought into this State from any other State or govern-

ment, before the same is regularly inspected as aforesaid, shall severally

forfeit and pay five dollars for each and every hundred pounds' weight

so bought or sold ; to be recovered by any i)erson who shall prosecute

for the same, by action of debt, or on the case, before any court proper

to try the same.

Penalty for handling uninspected fish.

11. Be it further enacted, That if any master of a vessel, or other per-

son, shall put or receive on board any vessel or other carriage or con-

veyance to transport the same from this State, any pickled or whole

fish packed in casks which are not inspected or branded in manner by
this act prescribed, he or they, on conviction, shall forfeit and pay not

less than five dollars nor more than ten dollars for each and every hun-

dred pounds of such uninspected fish.

Penalty for exporting uninspected, smolced fish.

12. Be itfurther enacted, That no smoked alewives or herrings which

shall not have been inspected and branded agreeably to the provisions

of this act shall be exported from this State, under a penalty of two
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dollars for each box so exported ; nor shall any alewives or herrings be

taken from any box so inspected and branded and others of an inferior

quality be put in their place, with intent to deceive or defraud any per-

son in the sale of the same, under a penalty of five dollars for each box

so changed.
Penaltyfor illegal branding.

13. Be it further enacted, That if the inspector shall brand any cask,

the contents of which he has not inspected, packed, salted, and coop-

ered, or any boxes of smoked alewives or herrings which he has not in-

spected, packed, and nailed, according to the true intent and meaning

of this act, or if he shall permit other persons to use his brands in viola-

tion or evasion thereof, he or they so offending, shall forfeit and pay,

for every cask and box so branded, the sum of twenty dollars.

Branding-irons. Fishfor home consumption, etc.

14. Be itfurther enacted, That all persons within this State who shall

have fish for packing and pickling, either in bulk or in casks, to the

amount of twenty barrels in one season, shall furnish the inspector

with a branding-iron, containing the first letter of the owner's Chris-

tian name and his surname at large, and the inspector shall cause the

names of such owners to be fairly branded on the head of every cask

of their inspected fish ; and if any such owner of fish shall refuse or

neglect to furnish such brand he shall forfeit and pay for such neglect and

refusal not less than five dollars nor more than twenty dollars; and all

kinds of pickled fish which are packed in tierces, barrels, or halfbarrels

for consumption within this State, and which are not subject to be in-

spected and branded as provided for exportation, shall, however, be

packed with only one kind of fish in each cask, and there shall be the

same weight in each cask as is provided by the fonrth section of this

act; and for intermixing different kinds of fish in the same cask, or for

short weight in any cask, the owners or venders shall be subjected to

the same penalties and forfeitures as are provided by this act for the

like offense in the inspected pickled fish.

Disposition of penalties.

15. Be it further enacted. That all penalties and forfeitures arising by
force and virtue of this act, except the penalties of five dollars men-

tioned in the ninth and tenth sections of this act, shall be recovered by
aetion of debt in any court proper to try the same ; one moiety thereof

for the use of the town or plantation wherein the offense shall be com-

mitted, and the other moiety to him or them who shall sue for the

same.
Payment offees.

16. Be it further enacted, That the charges for certificates, inspecting,

and branding shall be paid by the exporter or purchaser, in addition to
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the purchase or cost of the fish ; and bills for the legal fees of inspec-

tion and certificates shall, in the first instance, be paid by the original

owner of said fish, or by the person employing the inspector ; and all

such owners or employers arehereby empowered to demand and recover

the amount of said bills from the subsequent purchaser or exporter.

Inspectors now in office.

17. Be it further enacted^ That the inspector and his deputies, legally

appointed and now in office, shall continue to hold and enjoy their

respective offices until the tenth day of April next.

Inspectors to give bonds.

18. Be it further enacted, That every inspector of fish appointed in this

State shall, on being qualified for such office, pay to the treasurer of

the town or plantation in which he shall reside five dollars ; and it shall

be the duty of such treasurers to pay over all moneys so received to the

treasurer of this State on or before the twentieth day of January an-

nually.

Inspection fees.

19. Be itfurther enacted, That the inspectors shall be paid for each cer-

tificate for exportation seventeen cents, and for inspecting and branding

each and every cask of fish, as directed by this act ; for each tierce ten

cents, for each barrel seven cents, for each half barrel four cents, for

each box of smoked herrings or alewives two cents, exclusive of the

labor and expense of packing and coopering; and the fees for inspecting

and the exijense for packing and cooj)ering shall be paid by the seller.

The following act additional to the preceding law was passed January

29, 1822

:

Inspection of smoked herrings.

Be it enacted, &c., That, from and after the passing of this act, the

several inspectors of fish in this State shall be authorized to inspect

smoked herrings, scaled and cured in a superior manner, and packed

in boxes eighteen inches long, nine inches wide, and seven inches deep

in the clear, which boxes shall be made and branded on the cover, in

the same manner as other boxes for herring are now made and branded,

excepting that, instead of first or second sort, the word scaled shall be

inserted. And the inspection and exportation of said herrings shall be

subject to the same laws and regulations as are prescribed by law for

other herrings.

On February 8, 1822, the following law was passed

:

Inspection in places where no inspector resides.

Be it enacted, &c., That where it shall be necessary to have fish in-

spected in any town or plantation where no inspector resides, it shall
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be lawful for any inspector witbin tbe county to inspect and brand the

same in such town or plantation.

The following law was passed February 25, 1824

:

Inspection of imported fish.

Sec. 1. Be it enacted., <&c., That all butter, lard
;
pickled, dry, or

smoked fish, beef, and pork, or other salted provisions that may have

been inspected in any other of the United States, may be exported from

any port in this State to any foreign port without its being subject to

reinspection, any law to the contrary notwithstanding.

The following law passed February 2, 1828

:

Inspection of shad.

Be it enacted hy the senate and house of represcntatires, in legislature

assembled, That, from and after the passing of this act, it shall be the

duty of the several inspectors of fish in this state to brand shad bar-

relled as specified in the fourth section of an act, passed the twenty-

second day of March, one thousand eight hundred and twenty-one, as

follows, viz : Those of the best quality, caught in the right season, to

be most apx^roved and free from damage, having their tails cut oif and

back bones out, shall be branded " Cargo Jlfess"; those which remain

after the best have been selected, being sweet and free from taint, rust,

or damage, with their back bones in, and tails on, shall be branded
" Cargo No. 1

" ; and there shall be a third quality, which shall consist

of the thinnest and poorest of those that are sweet and wholesome, which

shall be branded" Cargo No. 2"; anything contained iu any act to which

this is additional, to the contrary notwithstanding.

The following additional law regulating the inspection of smoked

herring was passed February 12, 1831

:

1. Be it enacted, &c., That from and after the passage of this act, the

several inspectors of fish in this state shall be authorized to inspect

smoked herring scaled and packed in boxes eighteen inches long, nine

inches wide, and seven inches deep in the clear, which boxes shall be

made (except as to dimensions) in the manner provided by law for

pickled and smoked fish, and in addition to the brand now required by

law, there shall be branded upon the cover of said boxes, first sort, or

second sort scaled herring (as the quality may require), first sort to be not

less than eight inches long, and second sort not less than six inches and

a half long, and cured in a superior manner.

2. Be itfurther enacted, That the inspection and exportation of said her-

rings shall be subject to the same regulations as are prescribed by law

for pickled and smoked fish, and that the act passed January twenty-

ninth, in the year of our Lord one thousand eight hundred and twenty-

two, entitled " An act in addition to an act to provide for the packing
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and inspection of pickled and smoked fish," be and the same is hereby

repealed.

The Massachusetts inspection laws passed in 1810, provided for the

appointment of an inspector-general of pickled and smoked fish. This

law applied to the province of Maine until the separation in 1820. The
new law then passed by Maine did not require an inspector-general,

but provided for the appointment of inspectors in the several fishing

towns of the State. This method of inspection continued until March
14, 1862, when the following law was passed

:

Appointment and duties of inspector-general and deputies.

1. The governor with advice of the council shall appoint an inspector-

general of fish, removable at pleasure, who shall be commissioned for a

period not exceeding two years, and he shall be sworn and give bond
with sufficient sureties in the sum of six thousand dollars to the treas-

urer of state for the faithful discharge of his duties before entering

thereon.

2. The inspector-general shall appoint one or more deputies in every

town in this state where pickled fish or smoked herrings and alewives

are.cured or packed for exportation, who shall be responsible for their

neglect or misconduct while acting under him, and when the office of

inspector-general becomes vacant, they may continue to discharge the

duties of the office until a successor is appointed, and they shall bo ac-

countable to the state.

3. Every deputy shall be sworn by the inspector-general or by a jus-

tice of the peace, and give bond to the inspector-general with sureties

to his satisfaction for the faithful performance of his duty, and the bond
shall be so expressed as to enure to the use of the state for the time the

deputy exercises his duties during a vacancy in the office of inspector-

general.

4. Each deputy shall pay to the inspector-general one dollar, as an

excise fee for his bond and commission, and the inspector-general may
receive from each of his deputies for every cask of pickled fish inspected

by him the following fees : For each tierce, four cents ; for each barrel,

one cent ; and every smaller package, one-half cent.

5. The inspector-general shall, in the month of January annually, make
a return into the office of secretary of state, of all the fish inspected by
him and his deputies during the year preceding the first day of said

January, designating the quantities, kinds, and qualities of pickled and
smoked fish respectively, and the secretary shall jjublish the same, as

soon after as may be, in the state paper, and the inspector-general may
require returns of his deputies as often as he sees fit.

6. All acts and jiarts of acts inconsistent herewith are hereby re-

pealed.
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On March 24, 1864, the following amendment to the fish inspectioij,

lawa was approved :

Inspection of maclcerel.

1. Chapter forty, section five, of the Eevised Statutes is hereby

amended by striking out all in said section after the word " therein

"

in the thirteenth line, and inserting mackerel of the best quality, not

mutilated, measuring not less than thirteen inches from the extremity

of the head to the crotch of or fork of the tail, free from rust, taint, or

damage, shall be branded number one. The next best quality, being
not less than eleven inches, measuring as aforesaid-, free from rust, taint,

or damage, shall be branded number two. Those that remain after the

above selections, free from taint or damage, and not less than thirteen

inches, measuring as aforesaid, shall be branded number three large.

Those of the next inferior quality, free from taint or damage, not* less

than ten inches in length, as aforesaid, shall be branded number three.

All other mackerel free from taint or damage shall be branded number
three small. The inspectors shall also brand in plain letters on the head
of every such cask the weight, the initials of his Christian and the whole
of his surname, the name of his town, and the letters Me., an abridge-

ment of the month, and the year, in figures when packed. The inspector-

general of fish shall have no interest, directly or indirectly, in the cure

or packing of pickled fish.

Term of office of inspector-general lengthened.

2. Chapterninety-nine, section one, of the public laws of eighteen hun-

dred and sixty-two is hereby amended by striking out the word "two"
and and inserting Jive.

3. This act shall take effect when approved by the governor.

The present fish inspection laws of Maine were passed February 10.

1875, and abolish the ofiice of inspector-general, which was created in

1862. Each fishing port is now provided with its own inspectors.

MASSACHUSETTS.

Various inspection laws regulating the packing of pickled fish have
been in force in Massachusetts since early colonial days. The following

law was passed in May, 1651

:

Att a Gennerall Courte of Eleccons, held at Boston, 7th May, 1651.

For preventing the deceipt of any person in packing of fish, beife

and porke to be putt to salie in this and other jurisdictions, itt is

therefore ordered by this Courte and the authoritje thereof, that in

every towne w"*in this jurisdicon where any such goods are packed up
for sale, the gager of that tonne, or of the tonne wherein it is putt to

sale, or shipt, shall see that it be well and orderly performed, that is lo

say, beife and porke, the whole halfe or quarter together, and so pro-

portionably, and the best be not left out ; and for fish, that they be packt
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all of one kind, and that all caske so packt, be fall, and sound and well

seasoned setting his seale on all caske so packt, for which he shall

receive of the owners, for so j^acking and sealing, fower shillings p
tunne ; but if the gager do only veiw them, and find them good and

sufficjent, he shall set his seale vppon them, and have one shilling p
tunne for so doing; and if such goods so packt shall be put to sale

packt vp in caske without the gagers marke, he shall forfeite the said

goods so put to sale, one-half to the informer, the other to the countje

treasury, and whereas notw^^'^standiug the former law provided, tit.

caske and coopers, page the sixth, much damage is still sustained by

marchants and men of trade, through insufflciencie and vendue assize

of caske, itt is therefore further ordered by the authorytie of this

courte, that wheresoever any new caske are found put to sale being de-

fective either in workmanship, timber, or assize, as in that law is pro-

vided vppon due proole made before any one magistrate, the said caske

shall be forfeited to the informer, and the workmen for his default shall

pay tenn shillings a tunn forthwith, to the use of the countye and so

proportionable to any greater or lesser caske; andbecawse there may be

no neglect in the choice of a gager to prevent the abuses in this or any

other lawe exprest, itt is further ordered by the authorytie aforesajd,

the every touue within this jurisdiccon wherein any caske are made shall

yeerely make choice of one fitt man for that worke and iraploiment,

who, being presented by the constable within one weeke after the

choice made, before any one magistrate, shall take the oath belonging

to his place, which if he shall refuse, he shall pay the some of forty

shillings, and another to be chosen in his roome; as also the toune or

constable shall either of them suffer the like poenaltie for the neglect

of this order, any other lawe, custome or order to the contrary notwith-

standing.—(Eecords of Massachusetts, Vol. IV, Part I, p. 39.)

In 1652 another law was passed as follows

:

Att the second Sessions of the Generall Court, held at Boston, the

19th of Oct. 1652.

Vppon sundry information of sundry abuses which may arise, and

thereby reproach redound to the countrje, by packing of beife, porke

in caske that is not full gage, although the packer doe carefully till the

same, as the lawe provides, it is therefore ordered by this Courte: that

henceforth every packer shall see that all caske he packs any beife,

pork mackerill, fish or any other goods in comitted to his care, be of

true and full asize and gage, and that he packes the same in no other

caske whatsoever on j)enaltie of tenn shillings for every caske by him

packed that is or shall be defective in that respect, one halfe to the in-

former, and the other half to the countrie. This order to be the next

day published, and posted vp in Boston and Charles Toune, and, by

the first opportunitie, in Salem and Ipswich.

The oath for packers of beife &c—
Whereas, you AB, are chosen a jiacker of beife porke and other
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things for the toune of B:, you doe here sweare by the living God that

you will well and truely packe, all beife, porke, and other things when
you shall be thereunto required; you shall packe no kinde of goods

but such as are good and sound nor any goods in any caske that is not

of a just and full gage; you shall also sett your particular marke vpou
all caske packed by you; and in all things propi)er to the place of a

packer you shall faithfully discharge the same, from tjme to tjme, ac

cording to your best judgment & conscjence, So helpe you God.—(Rec-

ords of Massachusetts, Vol. IV, Part I, page 105.)

The following law was passed November 8, 1692

:

AN ACT for regulating the assize of cask, and preventing deceit in packing of fish,

beef, and pork for sale.

Be it ordained and enacted by the Govenionr, Council and Eepresentatives

in General Court assembled, and by the anthority of the same.

Sec. I. That from and after the first day of December next, all sorts

and kinds of tight cask used for any liqnor, fish, beef, pork, or any other

commodities within this, their majesties' province, shall be of London
assize; puncheons, eighty-four gallons ; hogsheads, sixty-three gallons;

tearses, forty-two gallons ; barrels, thirty -one gallons and a half ; and

made of sound, well-seasoned timber, and free from sap. And that fit

persons be appointed, from time to time, in all places needful to view

and gage all such cask ; and such as shall be found of due assize shall

be marked with the gager's mark, who shall have for his pains four

pence per tunn ; and every cooper shall set his distinct brand-mark on

his own cask, on penalty of forty shillings. And whosoever shall put to

sale any new cask, being defective either in workmanship, timber, or

assize, as aforesaid, upon proof thereof, made before one justice of the

peace, he shall forfeit such cask and be fined forty shillings.

And be it further enacted [Sect. 2], That the justices of the peace, at

their first general quarter sessions, to be holdeu in each respective

county within this province, shall yearly, in every town needful thereof,

choose and appoint a fit person or persons to be gagers and packers,

and then to swear to the due execution of their office ; which, if any per-

son so appointed shall refuse, he shall pay the sum of forty shillings, and

another shall be chosen and appointed in his stead. And every gager

and packer shall take care that all cask in which he packs beef, pork,

mackerel, fish, or other goods committed to his care, be of true and full

assize, and that he pack the same in no other cask whatsoever, on i)en-

alty of ten shillings for every cask by him packed, that is or shall be de-

fective in that respect. And if any of the before mentioned provisions

shall be packed into half barrels or firkins, the same shall be made in

proportion to the assize aforesaid, and be marked by the packer.

And for the preventing of fraud and deceit in the packing of pickled

fish, beef, and pork to be put for sale,
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Be itfurther enacted [Sect. 3], That in every town where such goods

are packed up for sale, the gager or packer of such town, or of the

town wherein they are put to sale or shipped, shall see that it be well

and orderly performed; that is to say, beef and pork, the whole half and

quarter, and so proportionably that the best be not left out ; and so fish

and mackerel, that they be packed all of one kind ; and that all casks

so packed be full, and the fish sound and well seasoned, setting his seal

on all casks so packed ; and he shall receive of the owners for so pack-

ing and sealing, four shillings per ton. And if any such provisions be

put to sale or shipped off" without the packer's mark, they shall be for-

feited.

[Sect. 4.] And it is further enacted, That all sorts of green or pickled

fish, sturgeon, or flesh that shall be put up for transportation to a foreign

market shall be searched, surveyed, and approved by a sworn packer,

who shall take strict care that the same be put in tight cask of full

gage, salted with suitable salt. And such as shall be so saved, and for

its condition found merchantable and full, the packer shall seal with such

brand-mark as shall be assigned to the town, and such other cut-mark

added as may denote the sort of provision and the time when packed.

And all such other provisions as the packer shall find wholesome and

useful, though for its quality it be not merchantable, he shall cause to

be well packed, salted, filled, and sealed with the letter R, and such

other letters as may signifie the town, specie, and time of packing.

And if any master of a ship or other vessel, or any officers or mariners

belonging thereto, shall receive such provisions not marked and sealed,

as aforesaid, aboard any of their ships or vessels, he or they who shall

offend therein, shall forfeit double the value of all such provisions ; and

he that owns the provisions shall forfeit the same. And if any cooper

or other person shall shift any fish or flesh, either on board or on shore,

after the same has been so sealed and marked by the packer, and ship

and export the same, the packer having not allowed thereof, and anew

sealed and marked the cask whereinto such provisions are shifted, all

persons acting, ordering or assisting therein, shall be set in the pillory,

not exceeding one hour, and shall likewise pay double damages to per-

sons wronged thereby.

And it is further enacted [Sec. 5], That when any such provisions

have lain above three months under the packer's mark, betwixt the

months of May and October, they shall again, upon exportation or sale,

be viewed or searched by the packer ; that is to say, so many of them

as may probably discover the condition of the whole ; and if any bo

decayed or deceitfully dealt with, the packer shall cull and repack the

same, so as to distinguish and mark them for merchantable or refuse,

according to their condition. And if those who ship or export any such

provision shall neglect or refuse such second search or survey, the

packer is hereby ordered and impowered to deface his former mark, and

for so doing shall be paid as if he had repackt the same. And if the
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owner refuse to satisfie the packer, such packer shall have redress on

complaint to any justice of the peace, who is hereby impowered to com-

pel the payment thereof by distress.

[Sec. 7.*] That all fines, penalties, and forfeitures, arising by force

and virtue of this act, shall be the one-half to their majesties toward the

support of the government of this province, and the other half to him

or them that shall inform and sue for the same in any of their majestie's

courts of record within this province.

Be it further enacted [Sec. 8], That there be a measurer of salt and

culler of fish in every seaport town within this province, to be appointed

as aforesaid, who being likewise sworn for the faithful discharge of that

oftice, shall cull all merchantable fish and measure all salt that shall

be imported and sold out of any ship or other vessel, and shall liave

three half-pence for every hogshead of salt by him so measured, to be

paid, the one-half by the buyer, the other half by the seller. And one

penny per quintal for every quintal of merchantable fish by him culled,

to be paid, one-half by the buyer and the other half by the seller. (Acts

and resolves of the Province of Massachusetts Bay, Vol. 1, 1692-1714,

p. 49.)

Between the years 1692 and 1784 various other laws similar to the

preceding were enacted. A comprehensive law was passed on No-

vember 9, 1784, by which the selectmen of the town, in the common-

wealth of Massachusetts, were authorized to choose and appoint search-

ers and packers of dry and pickled fish designed for exportation from

the State. In this law it is provided that each barrel of pickled fish

must contain a sufficient quantity of salt for their preservation ,• that

mackerel and other barrelled fish be packed all of one kind and in casks

well seasoned, containing not less than thirty gallons, and the casks be

full and properly branded with the name of the fish therein.

The law of March 6, 1810, which repealed all previous enactments

on the same subject is a very minute and important @ne. It provides

for the appointment of an inspector-general and deputy inspectors. The
former is required to give bonds to the treasurer of the State for the

faithful discharge of his duties. The deputies must give bonds to the

inspector-general, and he is held responsible for them. In this law we
find the qualities of fish more definitely described than in earlier laws.

The section on this subject requires that barrels containing pickled fish

"shall be branded salmon, mackerel, shad (or as the case may be);

those of the best quality, caught in the right season, to be most ap-

proved and free from damage, shall be branded Cargo iV'o. 1; those

which remain after the best have been selected, being sweet and free

from taint, rust, or damage, shall be branded. Cargo No. 2; and there

shall be a third quality, which shall consist of the thinnest and i)oorest

of those that are sweet and wholesome, shall be branded. Cargo No. 3j

and the inspector shall also brand in plain, legible letters, on the head

* Section 6 refers to the packiug of tar.
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of each and every cask in which inspected, merchantable fish, or whole

fish are packed, or repacked, the initials of his Christian name, with

his surname at large, the name of the town for which he is appointed,

and Mass. annexed for Massachusetts. * * *."

The act passed by the Massachusetts legislature March 28, 1834,

says

:

Sec. 1. Be it enacted, etc., That the inspector-general, or his deputies,

shall not be required to brand upon the casks in which mackerel may
hereafter be packed, the owner's name, nor the word "cargo."

Sec. 2. That the second and fifth sections of the act passed March

fourteenth, one thousand eight hundred and thirty-one, entitled "An act

in addition to several acts regulating the inspection of pickled fish," are

hereby repealed.

Sec. 3. That the inspector-general, or his deputies, shall brand upon

every cask of mackerel inspected by him or them the year in which the

same is packed ; and upon all No. 3 mackerel, that are usually denomi-

nated southern or Block Island mackerel, and all others of a similar

quality and description the word " South " ; and upon all other No. 3

mackerel, the word " North." Provided, however, that the inspectors

shall receive no additional compensation therefor.

Sec. 4. That it shall be the duty of the inspector-general, or his dep-

uties, when mackerel are presented to him or them for inspection, to

select those of the best quality, and such as are fit for family use, for

No. 1 ; those of the next best quality, being fat, free from damage, of

suitable size, and not cut or mutilated in any manner for the purpose of

deception, for No. 2; and all others for No. 3, and to brand the casks in

which they are packed, accordingly.

Sec. 5. That all acts or parts of acts inconsistent with the provisions

of this act, are hereby repealed.

The Eevised Statutes of 1835, in defining the qualities of pickled fish,

say:

"There shall be four qualities of mackerel, three of salmon and shad,

and two of other kinds of pickled fish; those mackerel of best quality

for family use, not mutilated, of suitable size, free from rust or damage,

shall be number one and number two, the best of those selected and

branded number one, the residue number two; those remaining after

this selection, of usual size, free from taint, and sound, shall be branded

number three; and those of this number that are of the description

called Block Island mackerel shall also be branded with the word

south; all small-size mackerel, free from taint, and sound, remaining

after the above selections, shall be branded number four; those salmon

and shad which are of the best quality for family use, free from rust or

damage, shall be selected for number one and number two, the best of

them selected and branded number one, the residue number two; all that

remain, free from taint and sound, shall be branded number three; of

all other pickled fish the best, such as are free of taint and damage.
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shall be branded number one; those that remain free from taint, and
sound, number twoP

The act of March 31, 1846, defines the grades of mackerel under four

numbers, and reads as follows

:

"Sec. 1. From and after the passing of this act there shall be four

numbers of mackerel: Those of the best quality, not mutilated, meas-

uring not less than thirteen inches from the extremity of the head to

the crotch or fork of the tail, free from rust, taint, or damage, shall be

branded number one. The next best quality, being not less than ek ven
inches, measuring as aforesaid, free from rust, taint, or damage, shall

be branded number two. Those that remain after the above selec-

tions, if free from taint or damage, and not less than thirteen inches,

measuring as aforesaid, shall be branded number three large. Those

of the next inferior quality, free from taint or damage, not less than

ten inches in length, as aforesaid, shall be branded number three. All

other mackerel, free from taint or damage, shall be branded number
four.

" Sec. 2. The inspector-general shall not have any interest, directly or

indirectly, in the cure or packing of any pickled fish, except so far as a

faithful performance of his duty requires.

" Sec. 3. The act in addition to an act regulating the inspection of

pickled fish, being the one hundred and fifty-fourth chapter of the stat-

utes of the year one thousand eight hundred and thirty-six ; the act

concerning the manufacture of barrels for pickled fish, being the forty-

second chapter of the statutes of the year one thousand eight hundred
and fifty-four; and also so much of the third section of the twenty-eighth

chapter of the Eevised Statutes; as is inconsistent with this act, are

hereby repealed."

In 1850 the following law was enacted in Massachusetts, requiring

that dutiable imported pickled fish be branded with the word "foreign.'?

This law was repealed by act April 1,1879. It had become quite unim-

portant, since nearly all fish requiring such branding were those from the

British provinces, which, by the treaty of Washington, had been ad-

mitted free of duty for several years. The law reads as follows :

"Pickled fish of foreign catch, on which an import duty is laid by the

laws of the United States, which is brought into this State and here

inspected or reinspected, shall, in addition to the brand mentioned in

the preceding sections, be branded with the word 'foreign' on the head
of each cask, barrel, or i)ackage, in letters not less than one inch in

length, and separate and distinct from the other brands.

" If an inspector of fish inspects or reinspects any fish of foreign catch

so imported and brought into this State, and refuses or neglects to com-

ply with the requirements of the preceding section, he shall forfeit and

pay for such refusal or neglect fifteen doUars for every cask, barrel, or

package so neglected."
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CONNECTICUT.

The following fish-inspection law was enacted in Connecticut May 31,

1822, and appeais in the Eevised Statutes of 1849 :

''Be it enacted, cfcc, All pickled shad, codfish, or mackerel, intended

for market, shall be split and well cleansed, and pickled in strong brine.

Shad and codfish shall be in such brine at least fifteen days, and mack-

erel at least forty-eight hours, before they are put up for market, and

shall be put in barrels or half-barrels, the barrels containing two hun-

dred pounds each, and the half-barrels one hundred pounds each, of

fish well packed, with a sufBcient quantity of salt, and filled with

strong brine. And shad so put up shall be of three denominations, viz:

Shad No. 1 to consist wholly of shad well saved, free from rust or any

defect, and the head and tail cut ofl", and the backbone taken out;

each barrel containing not more than seventy-two shad, and each half-

barrel not more than thirty-six shad. The second denomination shall

be shad number 2, to consist wholly of well saved, trimmed, pickled,

and prepared for packing, in the same manner as shad number 1 ; each

barrel containing not more than eighty-two shad, and each half-barrel

not more than forty-one shad. The third denomination shall be shad

number 3, to consist of shad that will not answer for either of the two

former numbers, well saved, with the head taken off'; and said barrels

and half-barrels of fish shall be inspected and branded in the manner

hereinbefore prescribed for inspecting beef and pork ; and the inspector

who shall inspect or who shall brand the same shall designate by each

brand the quality, weight, and kind of fish contained in each barrel and

half-barrel branded by him, and also his own name, and the name of the

town where said fish was put up.

"All barrels and half-barrels containing fish for market or exportation

shall be well made of good seasoned red oak, white oak, or chestnut

timber ; and each tierce made with twelve hoops ; and each barrel shall

be of the capacity of from twenty-eight to thirty gallons, and each half-

barrel of the capacity of fifteen gallons and a half."

PENNSTLYANIA.

Laws regulating the inspection of pickled fish were enacted in Penn-

sylvania in 1835, and, with subsequent amendments, were in force until

1874, when they were repealed by the adoption of a new constitution

that abolished the office of State inspector, and left the regulation of the

trade to the several cities and towns. Philadelphia has for many years

been a large market for pickled mackerel and other fish. Large quan-

tities are received here from the North, and, after being repacked, are

distributed over the State, especially in the mining regions.

A. leading fish-dealer of Philadelphia writes as follows :

" Fish-inspection laws were in force in Pennsylvania until the adop-

tion of the new constitution in 1874, since which time we have had no
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law governing the same. Two different bills have been before the legis-

lature, both of which failed ; we remonstrated against both, as they dis-

criminated against us. Under one section of the law as it existed until

1874 any man in a bordering State could pack goods any weight he saw
fit and sell them in Pennsylvania. No local law will remedy the defect.

The only way to correct the abuse is by a general law requiring the

weight and grade stamped on each package, and failure thereof to be
punished by penalty. This would require no inspector, as a violation

could be tried and determined before a justice or United States com-
missioner, the same as any misdemeanor. Such a law would be hailed

with delight by every honest dealer, and leave no argument for the dis-

honest ones. From the passage of the law, in 1860, until the repeal of

the same, in 1868, our house had their smaller packages put up down
East, rather than encourage the inspector, which was only in name, no
inspecting being done. He would walk into the counting-house, ask
how many packages had been made, take what you gave him, and move
on. In conversation with a merchant on this subject he told me of an
instance where the inspector collected $3.50 fees, and the firm after

ward admitted to packing 2,700 packages."

We give below the law as it stood on the statute-books of Pennsyl-

vania at the time of the abolishment of inspection laws, in 1874

:

Appointment and qualification of inspector and Ms deputies. Act of March
27, 1860, sections 1, 2.

1. The governor shall appoint, for the term of one year, an inspector of

pickled fish in and for this commonwealth, who shall give a bond, with

sufficient sureties, to the treasurer of the State of Pennsylvania, in

the penal sum of ten thousand dollars, who shall have all and singular

the powers and authorities and be subject to all and singular the

duties and liabilities of such office.

2. Said inspector may api)oint deputy inspectors for the city and
county of Philadelphia, and in such other cities or towns in this com-

monwealth where pickled fish is packed or repacked, and shall be an-

swerable for their official conduct, and shall take bonds from each of

them, with sufficient surety, in such sum as shall be judged sufficient,

and the said deputies shall be sworn, either before the said inspector

or some alderman or justice of the peace, to the faithful discharge of

their duty.

Wlien pickled fish need not he reinspected. Ibid., section 3.

3. Pickled fish which shall have been duly inspected in the State or

country in which they were packed shaU not be subject to reinspection in

this State: Provided, That such fish are sold or exported in the original

packages, without being repacked.
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Duties of inspectors. Penalties for intermixing. Ibid., section 4.

4. From and after this act shall go into effect the inspector or liis

deputies shall see that all kinds of split pickled fish for barreling or le-

packing, intended for sale or export, except herring, haddock, pollock,

or codfish, have been well struck with salt or pickle in the first instance,

and preser%^ed sweet, free from rust, taint, or damage ; and such fish as

shall be found in good order, and of a good quality, shall be packed or

repacked in tierces containing each three hundred pounds of fish, or in

barrels containing each two hundred pounds, or in half-barrels contain-

ing each one hundred pounds, or in quarter-barrels containing each fifty

pounds, or in eighths of a barrel or kids, twenty-five pounds j each cask

shall be filled with fish of one and the same kind; and if any person

shall intermix, take out, or shift any inspected fish which have been packed

or branded agreeably to the provisions of this act, or put in other fish for

"sale or exportation, contrary to the true intent and meaning of the pro-

visions of the same, such person shall forfeit fifteen dollars for each

package so altered : Provided, however, That if any casualty shall render

it necessary to rej^ack a cask of inspected fish, it shall in all cases bo

done by an inspector of such fish.

Packing and repacking. Ibid., section 5.

5. All fish that shall be packed or repacked in accordance with the

. fourth section of this act shall be so packed or repacked with good and

clean salt, suitable for the purpose; and after packing said fish with

sufficient salt to preserve them, and heading said casks, they shall be

filled up with adear, strong pickle.

Qualities of fish. Ibid., section 6.

6. There shall be four qualities of mackerel, three of salmon and
shad, and two of other kinds of pickled fish ; those mackerel of best

quality, for family use, not mutilated, measuring not less than thirteen

inches from the extremity of the head to the crotch or fork of the tail,

free from rust, taint, or damage, shall be branded number one; the next

best quality, being not less than eleven inches, measuring as aforesaid,

free from rust, taint, or damage, shall be branded number two ; those

that remain after the above selections, that are free from rust, taint, or

damage, shall be branded number three large ; those of the next infe-

rior quality, free from taint or damage, not less than ten inches in

length, as aforesaid, shall be branded number three. All other mack-

erel, free from taint or damage, shall be branded number four.

Salmon and shad. Ibid., section 7.

7. Those salmon and shad which are of the best quality, for family

use, free from rust, taint, or damage, shall be selected from number one

and number two j the best of them selected and branded number one,
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the residue number two; all that remain, free from taint, and sound,

shall be branded number three.

Quality and size of caslcs. Ibid., section 8.

8. All casks used for packing or repacking pickled fish intended for

sale or exportation shall be made of sound, well-seasoned white oak,

ash, red oak, spruce pine, or chestnut staves, of rift timber^ with head-

ing of either of said kinds of wood, and if of pine, shall also be free from

sap and knots, and shall be planed ; the barrels, half-barrels, and tierces

shall be well hooped, with at least three good hoops of sufficient sub-

stance on each bilge, and three hoops of the like quality on each chime;

the barrel staves shall be twenty -eight inches in length, and the heads

shall be seventeen inches between the chimes ; the barrels shall contain

not less than twenty-eight gallons nor more than thirty gallons each ; the

half-barrels not less than fifteen gallons each, and the tierces not less

than forty-five nor more than forty-six gallons ; and each cask shall be

made in a workmanlike manner.

Inspection of casls. Act of March 27, 1860, chapter 289, section 9.

9. The inspector or his deputies shall strictly examine and inspect all

casks in which he or they may be required to pack any fish, and they

shall reject all such as are not made in a substantial manner and

according to the provisions of this act.

Branding of caslcs. Ibid., section 10.

10. The inspector or his deputies shall brand, in plain, legible letters,

on the head of each cask of fish inspected by them, or either of them,

respectively, the denomination of the fish packed or repacked therein,

the initials of the Christian name, and the whole of the surname of the

inspector or his deputy, as the case may be, the name of the city or

town for which such deputy is appointed, the letters " Penn." (for Penn-

sylvania), and the year in which the fish were packed. All fish of for-

eign catch which shall be brought into this State, and which shall be

repacked, shall be inspected or reinspected, and in addition to the

brand as required by this act, shall be branded with the word foreign

on the head of each cask containing such inspected or reinspected fish,

in letters not less than one inch in length, and separate and distinct

from the other brands.

Inspection fees. Ibid., section 11.

11. The fees for inspecting and branding, exclusive of cooperage,

shall be, for each tierce, twelve cents; each barrel, eight cents; each

half-barrel, five cents; each cask of any smaller denomination, three

cents; and in addition to the fees aforesaid, one cent for each cask that

S. Mis. 110 31
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shall be nailed, which shall be done in a suitable manner, when in their

judgment it may be necessary.

Seizure of uninspected fish. Appropriation of proceeds. Ibid., section 12.

12. If any pickled fish which have been repacked, and not inspected

or reinspected and branded according to the provisions of this act,

shall be put on board of any boat or vessel, or into any carriage of con-

veyance, with intent that the same shall be sold within or exported from

this State, the inspector, or any dei^uty, may seize and libel the same;

and if upon trial it shall appear that such seizure was lawful, the fish

so seized shall be decreed to be forfeited, and shall be sold and disposed

of at public sale to the highest bidder; and the net proceeds, after pay-

ing the necessary expenses, shall be paid as follows: One- half to the

overseers or guardians of the jjoor in the county where seized, and the

other one-half to the inspector, or his deputy, who shall have caused the

same to have been seized.

Penaltyfor illegal selling or branding. Ibid., section 13.

13. If any person or persons shall sell within this State, or shall ex-

port therefrom, any pickled fish which have been packed or repacked

therein, and not duly inspected according to the provisions of this act,

shall forfeit the sum of ten dollars for every hundred pounds of such

fish thus sold or exported, to be recovered in any court of this State

having competent jurisdiction. Any person using a brand for the pur-

pose of branding casks of fish in imitation of those used by the in-

spector or his deputies, or in imitation of those used by the inspect-

ors or their deputies in other States or foreign countries, or who shall

counterfeit, forge, or fraudulently impress,, or make the brand-mark, or

any number or other mark of auy such inspection, upon any cask of

fish subject to inspection, or shall fraudulently alter, deface, conceal

or erase any inspection mark duly made, shall, for every such offence,

be deemed guilty of a misdemeanor, and be punishable by a fine not

exceeding one hundred dollars, at the discretion of the court having

jurisdiction of the offence.

Repealing clause. Ibid., section 11.

14. All the acts heretofore in force, regulating the inspection of salted

or pickled fish, which are inconsistent herewith, be, and the same are

hereby, repealed.—(Approved, March 27, 1800.)

Name of packer to he branded.* Act of April 15, 1835, section 70.

Sec. 70. Every brand and half-barrel of salted fish, liable to inspec-

* This section and several of the following ones are only partially repealed by the

act of March 27, 1860, from which the preceding sections are quoted.
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tion as aforesaid, shall be branded with the initial letter of the Christian

name, and surnonie at fall length, of the person or persons pntting

np the same, or the person selling the same, nnder penalty of seventy-

five cents for every such cask.

3Iode of inspection. Ibid., section 72.

15. Every cask containing salted fish, liable to inspection as aforesaid,

shall be inspected by opening, and, if necessary, by unpacking and re-

packing the same, so that the inspector may judge of the soundness and

true package of the fish, as well as of the contents of the cask.

Branding of unmerchantable Jish. Ibid., section 74.

10. If the inspector shall, upon examination find any barrel or half-

barrel, containing salted fish, not to be of the proper description, or if

he shall find the fish not to be merchantable as aforesaid, he shall erase

and effectually deface therefrom the brand-marks ; and if the same can-

not be made merchantable, as aforesaid, by salting, pickling, repacking,

and coopering, it shall be the duty of the inspector to impress dis-

tinctly, upon each barrel or half-barrel, a mark of condemnation, in the

manner following : 1. If such fish shall be inspected at Philadelphia,

the inspector shall impress upon one of the heads of such cask the mark

of a cross (thus, X), each stroke of which cross shall be at least two

inches and a half in length ; 2. If such fish shall be inspected at the

city of Pittsburg, or the borough of .Columbia aforesaid, the inspector

shall cause the casks to be marked on the bilge with a broad arrow

(thus, t), or, if required, secure them for future examination, which ex-

amination the owner or person selling the same shall procure to be made

within four days.

Fish may be branded after penalty incurred. Ibid., section 76.

17. Frovided, That if any fish shall be laden for exportation, or shall

be sold and delivered as aforesaid, without being so branded, the inspector

may, after the penalty for such neglect shall have been paid, brand the

same with his own name, and he may demand and receive therefor, from

the person so lading or selling and delivering the same, the sum of six

cents for every such cask.

Penalty for fraudulent pacling. Ibid., section 78.

18. If any salted fish, liable to inspection as aforesaid, shall be found,

upon the examination thereofby the inspector, to bo fraudulently packed,

either by the use of improper or unfit substance, or by the intermixture

or use of fish of diftereut qualities, the owner thereof or his agent shall

forfeit and pay lor each and every such cask the sum of five dollars.
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When fish must be reinspected. Ibid., section 79.

19. Salted fish liable to inspection, as aforesaid, shall, if they have re-

mained on hand unsold or not exported during six months after the in

specting and branding thereof, as aforesaid, be again examined by the

inspector, and if found to be unsound shall be subject to the regulations

provided for the case of salted fish which have not been inspected.

GasJcs must be filled. Ibid., section 80.

20. Every cask of salted fish liable to inspection shall be filled up by
the owner thereof or by persons employed by him for that purpose, and
be packed or repacked by him or them, as the case may be, and in all

respects completed in such manner as the inspector shall require or

direct, under penalty of one dollar for each and every cask.

Fees for cooperage. Ibid., section 83.

21. The inspectors aforesaid may also demand and receive such other

and further allowance and compensation as shall be reasonable and cus-

tomary to allow for the expense and trouble of cooperage in putting

each cask of salted provisions into good and perfect order and con-

dition.

Cooperage may be done by owners. Ibid., section 84.

22. Provided, That the owner of any salted provisions, as aforesaid, or

Ijis agent, may employ any person, other than the said inspector, to do
the cooperage necessary to put the same in good merchantable order

and condition, as aforesaid, and in such case the said inspector shall

not be entitled to any allowance on account of such cooperage.

Fees for unmerchantable fish. Ibid., section 85.

23. The inspectors aforesaid may demand and receive from the owner,

possessor, or person selling any salted provisions, as aforesaid, which
shall be adjudged to be unmerchantable, or not in the condition required

by law for sale or exportation, the same fees as if the same had been
adjudged to be merchantable and fit for sale or exportation.

On April 13, 1868, a law was approved which repealed the inspection

laws theretofore in force.

On June 2, 1871, the repealing act of April 13, 18G8, was repealed, and
the inspection laws of 1860 thereby re enacted.

In 1874 the new State constitution was adopted, which abolished all

insjiectiou laws in Pennsylvania.
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54. INSPECTION LAWS OF THE BRITISH PROVINCES.

DOMINION OF CANADA.

[37 Victoria, Chapter XLV; Assented to 26tli May, 1874.]

AN ACT to make better provisions, extending to the whole Dominion of Canada, re-

specting the inspection of certain staple articles of Canadian produce.

GENERAL PROVISIONS.

Governor may appoint inspectors of cei'tain articles, and at ivliat places.

1. The governor in council may, from time to time, designate the sev-

eral cities, towns, and other places, or inspection divisions in Canada at

and for which, respectively, it is expedient to appoint inspectors of the

several articles hereinafter mentioned, or any of them; and the governor

may, from time to time, determine the limits of such inspection divis-

ions, and appoint, at and for such cities, counties, towns, places, or divis-

ions, an inspector of any of the following articles, that is to say : Flour

and meal ; wheat and other grain ; beef and pork
j
pot ashes and pearl

ashes
;
pickled fish and fish oil ; butter ; leather and raw hides. Such

inspectors shall hold office during pleasure, and shall act, respectively,

within such local limits as the governor in council may assign to them;
and they and their deputies shall be appointed only from and among
duly qualified persons, certified as such by the examiners hereinafter

mentioned.

Boards of examiners of inspectors.

2. The board of trade at each of the cities of Quebec, Montreal, To-

ronto, Kingston, Hamilton, London, Ottawa, and St. John, N. B., and
the chamber of commerce at the city of Halifax, shall annually appoint,

in the said cities, respectively, and the governor may from time to time

appoint in any county in the Dominion, or for any inspection division,

five fit and skilful persons, any three of whom shall be a quorum, for

each class of articles to be inspected at such city or county, to examine
and test the ability and fitness of applicants for the office of inspector

or deputy inspector of such articles ; and no person shall be appointed

such inspector or deputy inspector who has not been examined by and
received a certificate of qualification from the proper board of exam-
iners: Provided always, That the governor may, in his discretion, ap-

point as an inspector under this act, without a new examination, any
person who has been an inspector of the same article under any act

hereby repealed. And the board may, at any such examination, permit

the attendance of any person or persons of experience and skill in the

subject of such examination, and allow them to propose questions perti-

nent thereto to the examinee, in order to test his knowledge and skill.

It shall be the duty of every such board to grant such certificates,
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and siicli ouly, as to the qualificatiou of the candidates who present

themselves for examination as the knowledge and i)roficiency of such

candidates may require or justify.

Examiners to talce oath.

3. Each such examiner shall, before acting as such, take, before some

justice of the peace, an oath in the following form, or to the same effect

:

" I, A B, do swear that I will not, directly or indirectly, personally

or by means of any person or persons in my behalf, receive any fee, re-

ward, or gratuity whatsoever, by reason of any function of my ofi&ce of

examiner of applicants for the office of inspector or deputy inspector

of , except such as I may be entitled to receive by law, and that

1 w4Il therein well and truly, in all things, act without partiality and to

the best of my knowledge and understanding. So help me God."

Which oath shall remain in the custody of the justice administer-

ing it.

Inspector not to trade in articles ivMch he inspects.

4. No inspector shall deal or trade in, or have any interest, directly or

indirectly, in the production of any article subject to inspection by him,

or sell or buy any such article (except for the consumption of himself

and family), under a penalty of two hundred dollars for any offence

against this section and the forfeiture of his office.

Inspector to tal'c oath of office.

5. Each inspector shall, before acting as such, take and subscribe, be-

fore some justice of peace, an oath of office in the form or to the effect

following

:

"I, A B, do solemnly swear that I will faithfully, truly, and impar-

tially, to the best of my judgment, skill, and understanding, execute

and perform the office of an inspector ; and that I will not, directly or

indirectly, by myself or by any other person or persons whomsoever, man-

ufacture or prepare, deal, trade in, or sell, or buy, except only for the

consiimption of myself and family, and [insert the description of the arti-

cles he is to inspect) on my account, or upon the account of any other

person or persons whomsoever, while I continue such inspector. So

help me God."

Deputy inspector to have no interest in articles he inspects.— Oatli of office.

No deputy inspector shall have any direct or indirect interest by him-

self or by any person whomsoever, in anj^ article inspected by him.

Deputy inspector to tahe oath of office.

Every deputy inspector shall, before acting as such, take and sub-

scribe before some justice of the peace, the following oath:

" I, A B, do solemnly swear that I will faithfully, truly, and impar-
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tially, to the best of my judgment and skill and understanding, execute

and perform the office of a deputy inspector of , and that I will

not inspect, brand, or certify to the quality of any article or thing in

which I have any direct or indirect interest on my own account, or upon
the account of any person whomsoever, while I continue to hold office as

a deputy inspector. So help me God."

Such oaths shall remain in the custody of the justice administering

them, and any copy thereof certified by the said justice shall be prima

facie evidence of such oaths.

Security to he given hy inspector or deputy,

6. Each inspector or deputy inspector shall, before acting as such,

give security for the due performance of the duties of his office, in such

sum as the governor may direct, by bond to Her Majesty, with two

sureties to the satisfaction of the governor, to be bound jointly and

severally with them, in the form and subject to the provisions prescribed

by law relative to the security to be given by persons appointed to

offices of trust in Canada, and such bond shall avail to the Crown, and

to all persons aggrieved by any breach of the conditions thereof, and

such bond shall remain in the custody of the secretary of state of

Canada; and any copy thereof certified hy him shall be i^rima facie

evidence of such bond, and of tbe contents and tenor thereof, and such

copy shall be furnished when required, on i:)ayment of a fee of one dollar.

Appointment of deputy inspectors iclien required.

7. Each inspector may, and shall, when thereunto required by the

governor, in any inspection division, or by the boards of trade in any

of the before-named cities, appoint a deputy, or so many deputies as

may be necessary, for the speedy and efficient performance of the duties

of his office ; such assistants being duly examined and sworn and giving

security, as above provided ; and tbey shall be held to be deputies of

the inspector for all the duties of his office, and their official acts shall

be held to be official acts of the inspector, and he shall be responsible

for them as if done by himself; and each deputy inspector shall make
such returns and reports of his official acts as shall be required of him

by the inspector whose deputy he is.

Duties and tenure of office of deputy inspector.

8. The said deputies shall respectively be paid by, and shall hold their

offices at the pleasure of the inspector ; and no such inspector shall

allow any jjerson whomsoever to act for him about the duties af his

office, excepting only his sworn deputy or deputies, appointed as afore-

said.

Deputy to act on death of inspector.

9. In the event of the death of any inspector, his senior deputy in-

spector shall perform all the duties of the inspector until his successor

is appointed.



488 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [398]

Returns or reports of official acts, under regulations to he made hy gov-

ernor in council.

10. The governor in council may, from time to time, require any and

every inspector to make sucli returns or reports of bis or their official

acts to any public department or officer, board of trade or municipal

authority, and in such form and containing such i^articulars and informa-

tion as he may deem expedient, and may, from time to time, by order

in council, make such regulations for the governance of inspectors under

this act, or any of them, and of parties employing them as such, as he

may think jiroper, and may, by such regulations, impose penalties not

exceeding fifty dollars to any person offending against them ; and any

copy of such regulations printed in the Canada Gazette shall be prima

facie evidence of any such regulations, and that they are then in force
j

and such regulations not being contrary to or inconsistent with this act

shall be obeyed by such inspectors and parties employing them as if

embodied in this act ; and any offence against them shall be deemed an

offence against this act and punishable as such.

Disputes touching inspection, how settled, where there is no hoard of trade

or chamher of commerce.

11. If any dispute arises between any inspector or deputy inspector

and the owner or possessor of any article by him inspected, with regard

to quality and condition thereof, or relating in any respect to the same,

then, upon application by either of the parties in difference, to any jus-

tice of the peace for the place in which such inspector or deputy inspec-

tor acts, such justice of the peace shall issue a summons to three persons

of skill and integrity, one to be named by the inspector or deputy in-

spector, another by the owner or i^ossessor of the article in question,

and the third by such justice of the peace (who, failing the attendance

of either of the parties in difference, shall name for him), requiring such

three persons forthwith to examine such article and rej^ort their opinion

of the quality and condition thereof under oath (which oath the justice

of the peace shall administer), and the determination, or that of the

majority of them, made in writing, shall be final and conclusive, whether

approving or disapproving the judgment of the inspector or deputy in-

spector, who shall immediately conform thereto, and brand or mark
such article, or the package containing the same (as the case may be)

of the qualities or condition directed by the determination aforesaid;

and if the opinion of the inspector or deputy inspector be thereby con-

firmed, the reasonable cost or charges of re-examination (to be ascer-

tained by the said justice of the peace) shall be paid by the said owner

or possessor of the article in question, and, if otherwise, by the inspec-

tor or deputy inspector: [Proviso, for the re-examination of flour and

meal in cities where there is a board of trade or chamber of commerce.]

Whenever any difference arises between inspectors as to the true
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quality or grade of any article inspected by one of them and re-inspected

by another, such diflerence shall be definately determined by reference

to such board of arbitration or other authority as the governor in coun-

cil may appoint for that purpose.

Fees for re-examination, how to be fixed.

12. The council of theboard of trade, or chamber of commerce, if there

be one, for each of the said cities or places where inspectors are ap-

pointed, and, if not (or in case such council fails to make such tariff, the

governor in council) shall, from time to time, make a tariff of the fees

and charges to be allowed for such re-examination and all services ard
matters connected therewith, and may also establish rules and regula-

tions for the government of the persons re-examining any article on ap-

peal from the decision of the inspector or deputy insjiector ; and all

such fees shall be payable before the delivery of the bill of inspection,

or the re-delivery by the inspector of the articles inspected, on which

he shall have a special lien for such fees.

Penalty in case of neglect or refusal of inspector to act.

13. If any inspector or deputy inspector refuses or neglects on appli-

cation to him, made personally or by writing, left at his dwelling-house,

store, ofiice, or ware-house, on any lawful day, between sunrise and sun-

set, by any owner or possessor of any article which such inspector or dep-

uty inspector is appointed to inspect (such inspector or deputy inspector

not being at the time of such application employed inspecting else-

where) forthwith, or within two hours thereafter, to i)roceed to such in-

spection, he shall, for every such neglect or refusal, forfeit and pay to the

person so applying, twenty dollars over and above all the damage oc-

casioned by such refusal or neglect to the party complaining, recover-

able in a summary way before any one justice of the peace, on the oath

of one credible witness other than such complainant.

As to fraudulent alteration or imitation or use of ttc, of inspector's

marks, (&g.

14. Any person who, with a fraudulent intention, alters, effaces, or

obliterates wholly or partially, or causes to be altered, effaced, or oblit-

erated any inspector's brands or marks on any article Laving under-

gone inspection, or on any package containing any such article, or coun-

terfeits any such brand or mark, or brands, impresses, or otherwise

marks thereon any mark purporting to be the mark of any inspector or

of the manufacturer or i)acker of such article, either with the proper

marking instruments of such inspector, manufacturer or packer, or with

counterfeit imitations thereof, or empties, or partially empties, any such

package marked, after inspection, in order to put into the same any
other article (of the same or any other kind), not contained therein at



490 EEPORT OF COMMISSIONER OF FISH AND FISHERIES. [400]

the time of sucli inspection, or uses for the purpose of packing any ar-

ticle, any old package bearing inspection marks, or (not being an in-

spector or deputy inspector of any article) brands or marks any package

containing it, with the inspector's marks, or gives any certificate pur.

l^orting to be a certificate of inspection of any article ; and any i)erson

who being m the employ of any inspector or deputy inspector, or of any

manufacturer or packer of any article subject to inspection, hires or

lends the marks or marking instruments of his employer to any person

whatever, or connives at, or is privy to any fraudulent evasion of this

act with respect to any such marks as aforesaid, shall, for such offence,

incur a penalty of forty dollars ; and any inspector or deputy inspector

who inspects or brands or marks any article out of the local limits for

which he is appointed, or hires out or lends his marking instruments

to any person whomsoever, or gives any certificate of inspection without

having personally performed the inspection, or any willfully false or un-

true certificate, or connives at or is ijrivy to any fraudulent evasion of

this act, shall, for each such offence, incur a penalty of one hundred dol-

lars, and shall forfeit his ofiice, and shall be disqualified from ever after

holding the same.

Assuming title of inspector or deputy inspector icithout autJiority.

15. Any person not thereunto dulj- authorized under this act, who in

in any manner whatever assumes the title of inspector or deputy in-

spector, or issues any bill, certificate, or declaration purporting to estab-

lish the quality of any pot-ashes or pearl-ashes, flour or meal, beef or

liork, grain, pickled fish or fish oil, butter, leather, or raw hides, shall,

for such offence, incur a penalty not (Exceeding one hundred dollars.

Penalties, hoic recovered mid applied.

IC. Every penalty and forfeiture imposed by this act, or by any regula-

tion made under it, not exceeding forty dollars, shall, except when it is

otherwise herein provided, be recoveable by any inspector or deputy in-

spector, or by any other person suing for the same, in a summary way
before any two justices of the peace for the place, in their ordinary or

other sessious, and shall, in default of payment, be levied by warrant of

distress, to be issued by such justices against the goods and chattels of

the offender; and where such penalty or forfeiture exceeds forty dol-

lars it may be sued for and recovered by anj^ such inspector, deputy
inspector, or any other person, by bill, plaint, information, or civil ac-

tion, in any recorder's court, or in any court having jurisdiction in civil

cases to the amount, and may be levied by execution as in case of debt.

And the moiety of all such penalties (except such as may be herein

otherwise applied) when recovered shall belong to the Crown for the

public uses of the Dominion, and the other moiety shall belong to and
be paid to the inspector, or deputy inspector, or other person suing for

the same.
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Limitation of time for commencing suits tinder this act

17. Any action or suit against any person for anything done in pur-

suance of this act, or contrary to its provisions, shall be commenced
within six months next after the matter or thing done or omitted to be
done, and not afterwards ; and the defendant therein may plead the
general issue, and give this act and the special matter in evidence, and
at any trial therein, and that the same was done under this act ; and if

it appears so to have been done, then the judgment shall be for the de-

fendant ; and if the plaintiff is non-suited or discontinues his action

after the defendant has appeared, or if judgment is given against the

plaint.ifl" the defendant shall recover treble costs and have the like rem-

edy for the same as defendants have in other cases.

Payment of cost of inspection, ichen article is sold subject to inspection.

18. In all cases where any article is sold subject to inspection, the

person applying to the inspector shall be entitled to reimbursement of

the cost of inspection from the vendor, if such api)licant be not himself
the vendor, unless an express stipulation to the contrary is made at the
time of the sale, or of the agreement to submit to inspection; and such
agreement to submit to inspection shall imply a warranty that the arti-

cle in question is of the quality for which it is sold, and that all the re-

quirements of this act have been complied with as to such article and
the packages in which it is contained, unless it be otherwise expressly

stipulated.

Inspection not ahvays compulsory.—Lien for fees.

19. Nothing in this act shall oblige any person to cause any article to

be inspected, unless such inspection is expressly declared to be com-
pulsory, but if inspected, it shall be subject to the provisions of this act,

and shall not be brauded or marked as inspected unless the said provis-

ions have been in all respects complied with, with respect to such arti-

cle and the packages in which it is contained. Inspectors and their

deputies shall be paid their fees upon the articles inspected by them by
privilege and preference over all other creditors, and may retain pos-

session of the articles insj^ected until the fees to which they are entitled

under this act shall have been paid.

The governor in council may make regulations whenever he deems it

necessary to do so, for the apportionment of the fees paid under this

act between the inspectors and their deputies, and for providing for the

payment of fees to the examiners appointed under this act by parties

who present themselves for examination; and every such regulation

may be rescinded or varied from time to time.

Inspection law of 1873 repealed.

20. The act passed in the session held in the thirty-sixth year of Her
Majesty's reign, intituled ''An act to amend and to consolidate and to ex-
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tend to the whole Dominion of Ganadaytlie laics respecting the inspection of

certain staple articles of Canadian produce,^'' is hereby repealed, except

that such repeal shall not effect the rei)eal of any former act or pro-

vision of law, any liability incurred, any bond or security given, any

action, suit, or proceeding pending, any pen,alty, forfeiture, or punish-

ment incurred for any offence committed, any appointment made in

council, regulation, or order made or given and not inconsistent with

this act, or anything lawfully done before this act comes into force; and
if, in any contract made before the coming into force of this act, it has

been stipulated that any article therein mentioned, shall be subject to

inspection, then, unless the contrary be clearly expressed, the intended

standard of quality of such article shall be understood to be that estab-

lished by the laws in force at the date of such contract; and if the in-

spection is made after this act is in force, it shall be made according to

standard established.

SPECIAL PROVISIONS RESPECTING THE INSPECTION OF PICKLED FISH

AND FISH OILS.

Inspector to provide branding irons.

61. Every inspector shall provide himselfwith proper branding irons,

or stencil plates, for the purpose of branding or marking such casks,

barrels and boxes as may by him be inspected pursuant to this act;

and it shall be the duty of each inspector to know that all his deputies

are duly provided in this respect.

Inspecting must be in presence of inspector.

62. The inswcting, culling, classing, weighing, packing and branding

or marking of any fish or oil shall be done in the immediate i^resence

and sight of an inspector or deputy insi)ector.

Duty of inspector.—Size and material ofpackages.

63. It shall be the duty of the inspector or deputy inspector to see

that all kinds of split, whole, pickled or salted fish, intending for pack-

ing or barrelling, and submitted to him for inspection, have been well

struck with pickle and salt, in the first instance, and preserved sweet,

free from taint, rust, salt-burn, oil or damage of any kind; and all fish

or oil intended for market or exportation, and branded or marked as

inspected and merchantable, shall be well and properly packed, in good

tight and substantial packages or casks—except green codfish packed

without pickle, which may be packed in barrels or packages which are

not tight; and all other packages shall be made of the materials and in

the manner following:

Tierces, barrels, and half-barrels shall be made of sound, well-seasoned
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split or sawed staves, free from sap, and in no case to be of hemlock,

and the heading shall be of hardwood, pine, fir, or spruce, free from

saj), and planed on the outside, and shall be at least three-quarters of

an inch in thickness. Staves for salmon and mackerel barrels shall be

twenty nine inches in length, and the heads between the chimes seven-

teen inches. Staves for barrels for herring shall be twenty-seven inches

in length, and the heads between the chimes shall be sixteen inches;

and the bung staves of all such barrels shall be of hardwood. All

casks .^lall be hooped with not less than twelve sound, good hoops, of

not less than one inch in width at the large end for all tierces and bar-

rels, and in no case to be of alder. The makers of all tierces, barrels,

and half-barrels, shall brand the initials of their Christian names and
•their whole surnames, and also the letters S. M. or H., according as the

package may be intended for salmon, mackerel or herrings, at or near

the bung staves, under a penalty of twenty cents for every package not

.^o branded.

All empty packages shall be subject to the inspection and api)roval

of the ins])ector or his deputies, who shall brand or mark the word
"condemned" immediately after the maker's name on all packages that

will not i)ass inspection.

In what cases and places inspection shall be compulsory.

C4. The inspection of all pickled fish cured for market or exportation,

iind of all fish-oils, codfish tongues, or codfish sounds, cured for such

]>urpose, and contained in any such packages as are hereinafter men-

tioned, shall be compulsory in every province of the Dominion, except

Manitoba and British Columbia, at any place where an inspector is

appointed by law ; and if any such pickled fish, fish-oils, or other articles

aforesaid, in any such package as aforesaid, is sold, or offered for sale,

or exported, or shipped, or laden in any vehicle for exportation, or

otherwise offered to be exported in or from any place within any prov-

ince of Canada, except British Columbia or Manitoba, for which an
inspector or deputy inspector has been appointed, without being in-

spected under this act, the person so selling or offering it for sale, or

•exporting it, or offering it for exportation, shall incur a penalty of not

less than one dollar and not more than five dollars for each such of-

fence.

Inspection to be in accordance tcith this act.

65. All Pickled fish cured for market or exportation, and all fish-oils,

codfish tongues and codfish sounds, shall be inspected, weighed, or

gauged, and branded or marked, only in accordance with this act ; and
all green codfish, in boxes or i^ackages, shall be inspected and culled,

and a certificate of inspection for the latter, stating the quality and
quantity thereof so inspected, and shipped on board any vessel, shall

be granted by any inspector or deputy inspector.
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Qualities offish.—Manner ofhranding.

66. The various kinds of fish to be inspected under this act, shall be

branded or marked of the following denominations respt^tively

:

1. Salmon to be branded or marked " No. 1," shall consist of the hirg-

est or best and choicest kind, being well split, the blood being well

washed out before being salted, well cured, in the best condition, and

in every respect free from taint, rust, or damage of any kind.

Those to be branded or marked " No. 2." shall comprehend the best

salmon that remain after the selection of tbe first quality, and shall be

good, sound, well split and cured fish, in the best condition, and in

every respect free from taint, rust, or damage of any kind.

Those to be branded or marked "No. 3," shall consist of those that,

remain after the selection of the first two qualities, but must be good,

sound fish, and in every respect free from taint, rust, or damage of any

kind.

2. Macl'erel to be branded or marked " mess mackerel," shall consist

of the best and fattest mackerel, being well split, having the blood well

washed out before being salted, well cured, in the best condition, and

free from taint, or rust, or damage of any kind, and shall be such as

would have measnred not less than fourteen inches, from the extremity

of the head to the crotch or fork of the tail, and shall have the head

and tails taken off.

Those to be branded or marked " Extra No. 1" shall consist of the

best and fattest mackerel, being w^ell split, having the blood well washed

out before being salted, well cured, in the best condition, and free from

taint or rust or damage of any kind, and shall measure not less than

fourteen inches from the extremity of the head to the crotch or fork of

the tail.

Those to be branded or marked " No. 1" shall consist of the best and

fattest mackerel, being well split, having the blood well w:ished out be-

fore being salted, well cured, in the best condition, and free from taint,

rust, or damage of any kind, and shall measure not less than thirteen

inches from the extremity of the head to the crotch or fork of the tail.

Those to be branded or marked "No. 2" shall comprehend the best

mackerel that renuiin after the selection of the first qualities, and shall

be properly split and washed, well cured, and in ever3'^ respect free from

taint, rust, or damage of any kind, and shall be divided into two quali-

ties, those from thirteen inches and upwards, not being sufficiently fat

to make No. 1, being branded No. 2 large, and those from eleven inches

up to thirteen inches shall be branded No. 2.

Those to be branded or juarked " Large No. 3 " shall consist of good,

sound mackerel, properly washed, well cured, nnd free from taint, rust,

or damage of any kind, and shall measure not less than thirteen inches

from the extremity of the head to the crotch or fork of the tail.

Those to be branded or marked " No. 3 " shall consist of good, sound
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mackerel, properly washed, well cured, and free from taint, rust, or dam-

age of any kind, and shall measure eleven inches and upwards from the

extremity of the head to the crotch of the tail.

All mackei^el under eleven inches in length, of good, sound quality,

and free from taint and rust, or damage of uny kind, shall be branded or

marked with the words " Small Spring" or " Small Fall" in the jdaceof

a number.

All short, sunburnt, or ragged mackerel, of whatever class and not

otherwise defective, shall be branded and marked "No. 4."

'A. Herrings, Gaspereaux, and Alewives to be branded or marked "No.
1" shall consist of the largest and best fish, well struck with salt, thor-

oughly cured and clean, and bright in colour
5 and those to be branded

or marked " No. 2 " shall comprehend the best herrings that remain

after the selection of the first quality.

All undersized herrings to be branded or marked " No. 3 " with the

word " Small" in addition to the other brands or marks.

All ripped herrings shall be branded or marked with the word
"Round" in addition to other brands or marks.

All herring's that are not gibbed or ripjDed shall be branded or marked
with the word " Gross" in addition to other brands or marks.

All spi-ing-caught herrings shall be branded or marked with the word
" Spring" in addition to other brands or marks.

The above shall be well cleaned and cured, and in every respect free

from rust, taint, or damage.

Herrings that are caught at the Magdalen Islands, Bale des Chaleurs,

Labrador, or Newfoundland, and brought into port in Canada in bulk

and packed in Canada, shall be branded or marked " Magdalen Islands,"

"Bay des Chaleurs," " Newfoundland," or ^' Labrador," respectively, in

addition to other brands or marks.

Herrings packed and inspected in Newfoundland and imported into

Canada shall be marked or branded "Newfoundland" without further

inspection

:

4. SmoJced herrings to be branded or marked "No. 1" shall compre-

hend the best and fattest fish ; and those to be branded or marked "No.
2" shall (consist of the poorer, smaller, and inferior fish; both of these

qualities shall be well smoked, free from taint, and not burnt or scorched

;

and no red or smoked herrings shall be so branded or marked, unless

they be well and sufliciently saved and cured, and carefully packed in

good and substantial barrels, or half-barrels ; and if in kegs or boxes,

the same shall be of well-seasoned boards, the sides, top and bottom of

not less than half an inch in thi(;kness, and the ends at least three-

quarters of an inch thick ; and the inside measurement of each box shall

be eighteen inches long, and nine inches broad, and eight inches deep,

well nailed, and the tops or covers smoothed ; tainted, burnt, scorched

and badl}" smoked herrings, shall be considered "refuse," and may be

branded or marked as such without any character.
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5. Sea trout to be branded or marked "No. 1" shall consist of tbe

largest, best, and fattest kind, being well split, and in every respect free

from taint, rust, or damage of any kind.

Those to be branded or marked " No. 2 " shall comprehend the best

trout that remain after the selection of the first quality, and shall be

good sound fish, free from taint, rust, or damage of any kind.

G. Lake and salmon trout to be branded or marked " No. 1, Lake" shall

consist of the largest and fattest fish, and be free from taint, rust, or

<lamage.

Those to be branded or marked " No. 2, Lake" to be the next best fish,

free from taint, rust, or damage.

7. White fish to be branded or marked "No. 1" shall consist of the

largest and fattest kind, cured in good condition, and be in every respect

free from taint, rust, or damage; "No. 2" shall consist of those that re-

main after the selection of the first quality, and be free from taint, rust,

or damage.

8. Green codfish in barrels, with or without pickle, to be classed " No.
1 " shall consist of the best and fattest, being well split and cleansed,

well cured, in first-rate condition ; and in every respect free from taint,

salt-burn, rust, or damage of any kind, and shall measure at least fifteen

inches to the crotch of the tail.

Those remaining after the selection of the first quality, to class " No.

2," shall be sound, well-cured fish, and free from taint, salt-burn, rust,

or damage of any kind.

9. All other kinds of fish not enumerated herein, and belonging to

denominations specified by this act, such as ling, hake, haddock, pol-

lock, catfish, halibut, shad, bass, eels, codfish tongues and codfish sounds,

in casks or barrels, shall be branded or marked as such, and must be

sound and well cured, free from taint, salt-burn, rust, or damage of any

kind.

10. Small fish, which are usually packed whole, with dry salt or

pickle, shall be put into good casks of the size and materials required

by this act for the packing of split, pickled fish, and shall be packed

close, edgeways in the casks, and properly salted with good, coarse,

wholesome, dry salt, and the casks shall be filled full with the fish and

salt, and no more salt shall be put with the fish than is necessary for

their preservation ; and the casks containing such whole fish shall be

branded or marked with the denomination of the fish, and a like desig-

nation as is prescribed by this act in respect of the qualities, &c., of

other pickled fish.

11. All rusty or sour fish, of whatever kind or class, shall be branded

or marked with with the word " rusty" or "sour" in addition to other

brands or marks.

12. No foul or tainted fish, or fish mutilated for the pui^pose of con-

cealing marks and appearances of illegal capture, or unsizeable, shall

pass inspection ; and it shall be the duty of every inspector or deputy
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inspector to seize, and any magistrate may confiscate to Her Majesty, all

fish found or exjjosed for sale having- been killed or captured during pro-

hibited seasons or by unlawful means, and all fish at any time offered

for sale or barter, or attempted to be exported, whilst in an unwhole-

some condition.

13. Fish known as pickled fish, that may be cured in bulk, if not in-

spected and certified as aforesaid, and afterwards packed in barrels,

shall be branded or marked with the word "bulk" in addition to other

brands or marks.

14. Each cask or i)ackage of fish shall contain fish of the same kind,

or parts of the same kind and quality, i)roperly packed in separate lay-

ers, and on every layer of fish so packed in the cask, a sufficient quan-

tity of good, clean, suitable salt, free from lime, shall be properly placed,

and in like proportion for other packages, at the discretion of an in-

spector or deputy insi)ector; and after the cask shall have been prop-

erly packed and headed it shall be filled with clean pickle, stro^ig enough
to float a tish of the kind so packed.

15. Should it appear to any inspector, or deputy inspector, that a

portion of the fish inspected by him is sound, and another portion un-

sound, he shall separate the sound from the unsound, repack the sound

fish, and mark or brand the same according to its quality; and such

portion as the inspector judges incai)able of preservation he shall con-

demn as bad, and mark "refuse," in addition to other marks.

10. If any casualty renders it necessary to repack inspected fish it

shall in all cases be done by and in the presence of an inspector or

dei)uty inspector; and any other person attempting to repack or brand
or mark the same shall be liable to a penalty of not more than twenty
dollars for every such offense.

17. When any fish, branded or marked by a deputy ins])ector, proves

unequal in quantity or quality to that which may be indicated by the

brand or mark, or deficient in any way of the requisites prescribed by
this act, the inspector may cause the same to be reinspected; and if

it appear that the defect arose from the condition of the fish, or the bad
quality of the cask, or the bad packing or pickling of the fish at the

time of the inspection, he may recover the cost and charges of such re-

inspection from the deputy who branded or marked the same.

18. Pickled fish, duly inspected, ])acked and branded or marked, and
oils, inspected and branded or marked under this act, at any place in

the Provinces of Nova Scotia, New Brunswick, Quebec, Ontario, or

British Columbia, shall not be subject to reinspection within the Do-

minion, except only in cases already provided for in this act.

19. Each tierce shall be three hundred ])ounds, and each half tierce

one hundred and fifty pounds; each barrel shall be two hundred i)ounds,

and each half-barrel one hundred pounds; each (juintal shall be one

hundred pounds; each draft shall mean two hundred pounds: and each

box of herrings shall contain twentv-fivc i)()unds. In each of the above
S. Mis. 110 32
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instances the weight shall be clear avoirdupois, exclusive of salt and

pickle.

20. There shall be branded or marked on the head or butt of each

cask of pickled or dry-salted fish, in plain, legible letters after the same

has been inspected, culled, classed, weighed, and packed, in accordance

with this act, the description of the fish, the weight and quality con-

tained in the package, the initials of the Christian name or names, and

the whole surname of the inspector or deputy inspector by whom the fish

was inspected, and the name of the place where he acts as inspector,

and the mouth and the year of inspection.

Standards of fish oUs, hoiv fixed and Jcept.

67. The boards of examiners of inspectors of fish and fish oils shall

fix a.nd have -in charge the standard of fish oils in Nova Scotia, New
Brunswick, Quebec and Ontario, respectively; and the same shall be

classified and branded or marked according to such standards, as fol-

lows:

1. ^Yhale oil shall be free from adulteration of every kind, and shall

be branded as such with the class according to quality appointed by

standard—if No. 1, "Pale"; if No. 2, "Straw"; if No. 3, "Brown."

2. Seal oil shall be free from adulteration of every kind, and shall be

branded as such, with the quality per standard— if No. 1, "Strictly

Pale"; if No. 2, "Pale"; if No. 3, "Straw"; if No. 4, "Brown"; if No. 5,

"Dark Brown."

3. Porpoise oil shall be free from adulteration of every kind, and shall

be branded as such, with the quality per standard—if No. 1, "Pale";

if No. 2, "Straw"; if No. 3, "Brown."

4. Cod oil shall be free from adulteration, and be branded as such

—

first quality, "A"; second quality, "B."

5. Herring^ hake, pollocTc, and dogfish oil, and all other oils, shall be

branded as such—first quaHty, "A"; second quality, " B."

6. An inspector or deputy inspector shall determine the gauge of each

cask, and the outs thereof, and shall mark the same on the cask ; and

the barrels shall be in good order and condition, sound and staunch,

and shall be made of hard wood, and if any cask or casks be found to

contoin water or other adulteration, such shall be scribed or branded

by the inspector or deputy inspector on the cask.

7. Casks containing fish oils shall be scribed or branded with such

quality, the month and the last two figures of the year when inspected,

the initials of the Christian name or names, and the entire surname of

the inspector, and also the place of inspection, and the initial letters of

the name of the province in which it was inspected.

8. The designation " Fish oils" in this act shall include whale, seal,

porpoise, cod, herring, sturgeon, siskawitz, and all other kinds of oil

derived from fish and marine animals.
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Feesfor inspection.

68. Every inspector or deputy inspector who shall inspect and brand
or mark any cask or package of pickled fish, in bulk, or any fish oil, in

accordance with the provisions of this act, shall be entitled to fees at

the following- rates, which shiill be paid by the original owner, or the

person who employed him in the first instance:

i. For each tierce of salmon, salmon-trout, or sea-trout, fifteen cents;

3. For each half-tierce of salmon, salmon-trout, or sea-trout, ten cents

;

5. For each barrel of mackerel, ten cents
;

6. For each half-barrel of mackerel, five cents;

7. For each barrel of herring, five cents;

8. For each half-l)arrel of herring, three cents
;

9. For eaclj barrel of sbiid, ten cents;

10, For each half-barrel of shad, seven cents

;

11. For each barrel of whitefish, ten cents;

12. For each half barrel of whitefish, seven cents;

13, For each barrel of pickled codfish, hake, haddock, or catfish, five

cents

;

14, For each half-barrel of pickled codfish, hake, haddock, or catfish,

three cents

;

15. For each barrel of dry-salted codtish, hake, haddock, catfish, ling,

or pollock, five cents

;

IC. For each half-barrel of dry salted codfish, hake, haddock, catfish,

ling, or pollock, three cents

;

17. For each barrel of bass, ten cents;

18. For each half-barrel of bass, seven cents;

19. For each barrel of cod tongues, cod sounds, halibut, or eels, ten

cents

;

20. For each hcilf-barrel of cod tongues, cod souiuls, halibut, or eels,

seven cents

;

21. For inspecting, gauging, and branding each puncheon of oil,

twenty cents

;

22. For inspecting, gauging, and branding each hogshead of oil, fif-

teen cents;

23. For inspecting, gauging, and branding each tierce of oil, twenty

cents

;

24. For inspecting, gauging, and branding each barrel of oil, fifteen

cents

;

25. The foregoing rates shall be reckoned exclusive of salt, pickle,

cooperage, storage, and labour, employed in washing, rinsing, cleaning,

nailing, screwing, or repacking and pickling any fish;

20. For branding or marking Xewfouudland fish which have been in-

spected in Newfoundland, two cents per brrrel;

27, For inspecting empty packages, one cent

:

Provided, always, that any person causing his fish or oil to be in-
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spected, may employ at his cost and charge a cooper to attend upon

and assist the inspector or deputy inspector in the ]>erformance of his

duty, in which case the inspector or deputy inspector shall not be

allowed any charge for cooperage, and the cooper so employed shall be

governed and guided solely by the directions which he receives from the

inspector or deputy inspector, with respect to any fish or oil by him in-

spected, and not by any other person whomsoever.

Where inspections shall be effected.

69. Fish and fish oil may be inspected either at the place where they

are packed or manufactured, or at the place of sale within the Do-

minion.

When not inspected at place of x)ac¥ing and wJieti at x)lace of sale.

70. When fish are not inspected at the place of packing, the packer's

name and the quality of the fisli must be marked in paint on each bar-

rel, half-barrel or package ; and when they are inspected at the place

of sale, the inspector shall empty out ten packages in each hundred of

the lot submitted to him for inspection, and such inspection of ten

out of every hundred shall reguhite the grade of fish so submitted for

insi)ection.

Bill of inspection.

71. So soon as any fish is inspected, a bill of inspection shall be fur-

nished by the inspector or deputy inspector, specifiyiug the quality as

ascertained by inspection, and whether each package contains the weight

lirescribed by this act, with the name of the packer and of the inspector

at the pla(;e of packing.

As to fish landed from United States vessels for reshipment there.

72. This act shall not apply to fish landed at any port of the Domin-

ion from United States fishing vessels for the purpose reshipment to

the United States, unless the owners ot such fish wish them to be in-

spected : Provided always, that such fish, if so reshipped without being

inspected, shall not be branded or marked.

1:51) Victoria, 1870, Chai)ter XXXIII.]

AN ACT to amend the act to make l)etter provision, extending to the whole Domin-

ion of Canada, respecting the inspection of certain staple articles of Canadian

produce.
[Assented to 12tli April, li-i76.]

Her Majesty, by and with the advice and consent of the Senate and

House of Commons of Canada, enacts as follow^s :

1. Section sixty-three of the act of thirty-seventh Victoria, chapter

forty-five, cited in the title of this act, is heieby amended by striking
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out the words "one inch in width at the large end,*' and inserting in

phice thereof the words " five-eights of an inch at the small end."

2. Section sixty-four of the act cited in the title of this act is hereby
repealed, and the following is substituted in place thereof:

"64. The inspection of all pickled fish cured for market or ex[)«>rta-

tion, and of all fish oils, codfish tongues, or codfish sounds, cured for

such i)urpose and contained in any such packages as are hereinafter

mentioned sliall, whenever such pickled fish, fish oils, or other articles

as aforesaid, are removed beyond the limits of the inspection district in

which they are jnckled or packed, be compulsory in every province of

the Dominion (except British Columbia and Manitoba), where an in-

spector is a})pointed by law : and if any such pickled fish, fish oil, oi

other article as aforesaid be sold or removed for sale beyond the limits

of such district, or shipi)ed or laden in any vehicle for removal, or offered

to be removed from any district or place within the Dominion, exce})t

Manitoba and British Columbia, without being inspected under this act,

the person so selling or removing the same, or offering the same for sale

or removal, shall incur a penalty of not less than one dollar and not

more than five dollars for each and every such i)ackage."

3. Subsection four of section sixty-six of the said act shall be amended
by adding the following words to the first paragraph

:

"And every such box of smoked herrings shall contain at least twenty

pounds of fish, and half-boxes shall be twenty-two inches long, four

inches deep and eight inches wide, and to contain not l<ess than ten

l)Ounds of fish."

4. Subsection eight of the said sixty-sixth section shall be amended by
adding the following

:

" Every barrel of pickled codfish shall contain two hundred pounds
of fish, and every half-barrel one hundred pounds of fish.'^" * # *

43 Victoria, 1880, chapter XX.

AN ACT to amend "The {joDeral iuspectioii act, 1874," and the act amending it.

[Assented to 7th May, 1880.]

Jn amendment of " The (jeneral inspection act^ 1874," and the act

amending it, passed in the thirty-ninth year of Her ^lajesty's reign,

and chaptered thirty-three: Her Majesty, by and with the advice and
consent of the Senate and Uouse of Commons of Canada, enacts as

follows

:

1. The sixth section of the act first above cited is hereby amended by
striking out the word " governor" in the fourth line, and inserting in

lieu thereof the words " minister of inland revenue."

2. The sixty-fifth section of the said act first above cited is hoeby
amended by inserting after the word "i)ickled" in the first line thereof,

the words " and smoked."
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3. The sixty-eiglitb section of the act first above cited is hereby
amended by inserting after sub-section eight the following paragraphs

:

"(a) For each box of smoked herrings, two cents

;

*'(6) For each half-box of smoked herrings, one cent;

^'(c) For each quarter-box of smoked herrings, one-half cent."

4. The sixty-tliird section of the act first above cited is hereby

amended by inserting the following paragra])h, following the second

paragraph of the said section :

'• Barrels of the following dimensions may also be used for a si)ecial

quaUty of fish, that is to say: The sta\e shall be twenty-eight inches

long, the head seventeen between the chimes ; the chimes to be one and

a quarter inches; the head three-fourths of an inch in thickness, and
the bung stave shall be of haid wood. Every such barrel shall be

branded with the words 'sjjecia? «?';:;e."' * * *

[44 Victoria, 1S81, chapter 5'2.]

AN ACT to amend "The general inspection act, 1874," and the acts amending it.

[Assented to 21st xMarch, 1881. J

Her Majesty, by and with the advice and consent of the Senate and
House of Commons, enacts as follows :

1. The act passed in the forty-third year of Her Majesty's reign

intituled " An act to amend ' the general inspection act, 1874,' and the

act amending it," is hereby amended by rei)ealing the tariff" of fees to

be collected for the inspection of smoked herring, contained in the tliird

section of the said act, and substituting the following:

(a) For each box of smoked herrings, one cent;

(h) For each half-box of smoked herrings, one half cent;

(c) For each quarter-box of smoked herrnigs, one-quarter cent.

NOVA SCOTIA.

(Revised Statutes of Xova Scotia, 1851, chapter 83.)

On the regulation and inspection of provisions, lumhtr^fuelj and other mer-

chandise. ^

FISH.

Appointment of inspectors.

1. The governor in council shall appoint in every county a chief in-

spector of pickled fish therein, who shall be SAVorn into office and shall

give a bond, with two sureties, in five hundred pounds, to Her Majesty,

for the faithful discharge of his duty. He shall not engage nor have

any interest, direct or indirect, in the curing or packing or the sale of

pickled fish, under a penalty of one huudred pouiuls and forfeiture of

bis office ; and any person who shall act as ins])ector or dei)uty inspector
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without having been duly appointed and sworn, shall forfeit five pounds

for each offence.

Chief inspector to appoint deputies.

2. Every chief inspector shall appoint a sufficient number of deputies

to act under him during pleasure, and shall be responsible for their

official conduct, and shall take a bond from each of them in fifty pounds,

with sureties 5 and every such deputy shall be sworn to the faithful

discharge of his duty in the same manner as the chief inspector.

Qualities offish.

3. There shall be three qualities of mackerel, three of salmon, two of

other kinds of pickled fish, and two of smoked herrings.

Mackerel of the quality number one shall consist of the best and

fattest fall mackerel, having had the blood well washed out previous to

being salted, and being properly soaked, well cured in every respect,

free from taint, rust, or damage, well split, and being of the best kind

and in the best condition, and measuring not less than fifteen inches

from the extremity of the head to the crotch of the tail
;
such mackerel

shall be branded " mackerel number one," and if scraped shall be branded

^'mackerel number one, extra."

Mackerel of the quality number two shall consist of the best fall

mackerel which shall remain after the selection of the first quality, be-

ing properly soaked, the blood washed out, well cured, and in every re-

spect free from taint, rust, or damage, well split, and measuring not less

than twelve inches from the extremity of the head to the crotch of the

tail ; and such mackerel shall be branded "mackerel number two," and

if scrai)ed shall be branded " mackerel number two, extra."

The quality to be branded number three shall consist of good, sound

mackerel, properly soaked, the blood washed out, well cured, well split,

and in every respect free from taint, rust, or damage ;
and all mackerel

less than ten inches in length shall be branded " small," and all rusty

fish, without reference to quality, shall be branded " rusty."

Salmon to be branded "No. 1" shall consist of the best and fattest

kind, having all the blood well washed out jirevious to its being salted,

and being well cured, well split, and in every respect free from taint,

rust, or damage, being fish of the best kind and in the best condition.

Those to be branded "Xo. 2" shall comprehend the best salmon that

iemain after the selection of the first quality ; and those to be branded

^'ISTo. 3" shall consist of other salmon ; but both of the last-mentioned

qualities shall be, nevertheless, sound, good fish, blood well washed out,

well cured, well split, and in every respect free from rust, taint, or

damage.

The quality of herrings, alewives, or other pickled fish to be branded

"No. 1 " shall consist of tiie fattest and best fish ; and the quality to be

branded "No. 2" of the poorer, thinner, and inferior fish, and both of
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the qualities sliall be carefully cured and cleansed, and in every respect

free from taint, rust, or damage.

Smoked herrings branded "No. 1 " shall comprehend the fattest and

best fish ; and those branded " No. 2 " the poorer, thinner, and smaller

fish. They shall be sweet and well-cured and smoked.

QuaUty, dimensions, and capacities of casJcs and boxes.

4. Barrels and half-barrels in which pickled fish is intended to be

packed shall be made of sound, well-seasoned staves, free from saj), and

the heading shall be of hard wood, i)ine, or spruce, smooth on the outside^

and shall, as well as the staves, be at least three-quarters of an inch in

thickness, but if hardwood the staves may be five-eighths of an inch in

thickness. Staves for mackerel and salmon shall be twenty-eight

inches in length, and the heads, between the chimes, sixteen inches
;

and the bung-stave shall always be of hard wood; the casks shall be

well-hooped with at least four hoops on each bilge and four on each

chime. Mackerel and salmon barrels shall contain not less than twenty-

eight nor more than twenty-nine gallons, and barrels for herring and ale-

wives not less than twenty-six nor more than twenty-seven gallons,

and the tierces and half-barrels shall contain a quantity proportionate

thereto. The makers shall brand their names on every barrel and half-

barrel under a penalty of five shillings for each cask.

Boxes for smoked herring shall measure on the inside eighteen inches

in length, twelve in breadth, and six in depth; or eighteen inches in

length, nine in breadth, and eight in depth; and shall be strong, well-

made, sufticiently seasoned, and the covers well -planed or shaved.

Cashs to contain certain quantities of fish and salt.

5. Casks shall contain the quantity of fish hereinafter ])rescribed for

each, respectively, over and above the salt and pickle necessary to pre-

serve the same, that is to say : a tierce, three hundred i)ounds ; a bar-

rel, tAvo hundred pounds ; a half-barrel, one hundred ])ounds. Each

barrel shall contain two pecks of salt, clean and suitable for the pur-

pose; and every tierce and half-barrel shall contain a like proportion.

Piclded and smoJced fish to he inspected Jjefore exportation.

6. All pickled fish intended for exportation in tierces, barrels, and lialf

barrels, and all smoked herrhigs intended for exportation or sale, shall

be first inspected, and the cask or box branded on the head thereof by

an inspector in plain legible characters, with the description of the fish,

the number of the quality and the weight, the initials of the Christian

names and the whole surname of the actual inspector, the name of the

town or place where he acts as inspector, the capital letters " N. S.," for

Nova Scotia, and the year of the inspection.
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Certificates of inspection; fine for exportation without.

7. The person who shall have actually inspected any pickled fish

shall grant a certificate of such inspection, which shall be given to the

proper officer before any vessel on board which the fish may be laden

shall be cleared out. Any person exporting pickled fish in tierces, bar-

rels, or half barrels, contrary to this section, shall forfeit five shillings for

every such cask.

Smolied herrings liable to seizure if not inspected.

8. Smoked herrings shipped or sold without having been duly in-

spected and branded may be seized under a warrant of a justice of the

peace, to be given upon information under oath.

Instructions for curing and paclcing fish.

9. All inspected pickled fish, Avhether split or otherwise, shall be well

struck or salted in the first instance, and the qualities shall be those

prescribed in the third section. Each cask shall be filled up with fish

of the same kind and quality, properly packed and headed up, with the

requisite number of ]iooi)S thereon. The fish shall be very carefully

sorted and classed, according to their respective numbers and qualities^

and then weighed, and on every layer of fish, as packed in the barrel,,

the quantity of salt hereinbefore prescribed shall be regularly placed.

Herrings and alewives, whether split or round, and all number three

mackerel, shall be jiacked with coarse salt. Smoked herrings shall be
carefully packed, each box with fish as nearlj' as possible of the same
size, laid in the same direction, and not across one another, and so
stored as to completely fill the package.

Damaged fish not to be inspected.

10. Tainted or damaged pickled fish, or smoked herrings, shall on no
account be permitted to pass inspection.

Fish to be sorted, inspected^ and branded in inspector'^s presence.

11. The sorting, weighing, inspecting, and branding of any package
of pickled fish or smoked herrings shall be done by or in the sight of
an inspector thereof, and if any casualty render it necessary to repack
a cask of inspected pickled fish in 'any place, it shall in all cases be
done by an inspector of pickled fish, if one be resident within five miles

thereof.

Inspectors, u-hen to attend; manner of inspection.

12. Every chief inspector, by himself or his deputy, shall insi)ect all

pickel fish under the provisions of this chapter when ten casks are
ready for his inspection, and he is required so to do under a penalty of
twenty pounds for every defiiult, unless his residence be more than five
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miles from the i)lace where his attendance may be required; and shall

likewise inspect all tierces, barrels, and half-barrels which are intended

to contain pickled fish, and condemn all such as shall not be conform

able to these i)rovisions, and brand those he shall approve ui)on the

bung-stave with the initials of his name.

Smoked hernugs^ how inspected.

13. Inspectors of smoked herrings shall inspect, and, when necessary,

shall cull and repack every box thereof which is intended for sale or ex-

portation, and shall for that puri)ose open, and, after inspecting, reclose

and l)rand the same as hereinbefore directed.

Fees of inspectors, and how paid.

14. Every inspector actually ])erforming the duty shall be entitled to

receive the following fees for inspecting and branding, viz: For every

tierce, nine pence; for every barrel, five pence; and for every half- bar-

rel, two pence halfpenny; to be paid one-half by the buyer and the

other by the seller; and for each empty cask, one penny, to be paid by
the seller. For every box of smoked herrings, one penny-half-penny;

and for culling and repacking the same, when necessary, two pencehalf-

j)enny in addition.

Returns of chief inspectors, how made.

15. Every chief inspector shall make a return to the i^rovincial secre-

tary- of all the pickled fish inspected by him or his deputies; the same

to be made up to the last days of March, June, September, and Decem-

ber, in each year, and delivered within one month thereafter.

Deputy inspectors to account to chief inspectors.

10. The deputy inspectors shall account to the chief insi)ector under

whom they act once in every three months, or ofteuer if required, for

all fish inspected and the fees received by them therefor; and shall pay

over to him one-fifth of the same.

Fine for alloicing unauthorized parties to inspect fish, and for lending

branding irons.

17. No person other than an inspector shall sort, weigh, inspect,

brand, or alter any tierce, barrel, or half barrel of pickled fish intended

for exportation, unless in the presence and sight, and by the authority

of an inspector; and any inspector who shall suffer any person so to act,

or shall lend his branding irons in violation or evasion of this section,

shall forfeit ten pounds for every offence.

Fine for acting without authority.

18. If any person not duly appointed and sworn shall act as an in-

spector of pickled fish, he shall for every offence forfeit twenty pounds.
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Counterfeiting brands, or shifting fish imi)ropcrly, punishable bt/ fine and
imprisonment.

19. Any person coimterfeitiDg or using the brand of an inspector of

smoked berriugs, or being accessory thereto, or shifting any smoked
herrings which shall have been packed and branded, or putting in other

fish, contrary to or in evasion of these provisions, sLiall be punished by
fine or imprisonment, at the discretion of the court before whom hemay
be convicted.

Fine for intermixing or improperly exporting pielded fish.

20. If any person shall take out, shift, or intermix any inspected

pickled iish which have been duly packed or branded, or shall cause to

be exported, in tierces, barrels, and half barrels, pickled fish not duly

inspected and branded, or any such cask not duly inspected and branded
he shall forfeit five shillings for every such cask.

Forfeiture upon masters of vessels for receiving on board uninspected

smoked herrings.

21. If any master or commander shall receive on board his vessel any
smoked herrings which have not been duly inspected and branded, for

the purpose of conveying the same out of the township wherein they

were cured, he shall forfeit the value thereof; but no such forfeiture

shall exceed fifty i)Ounds for any one oflence.

Actions for misconduct of deputies ; liability of inspector in such cases, and

his redress.

22. All actions for the recovery of penalties or damages on account of

the misconduct or neglect of any deputy inspector may be prosecuted

either against such deputy or the chief inspector under whom he acts,

who shall have his remedy against the deputy, either upon the bond

given by him or by action on the case for damages; and in every such

action the judgment recovered against the chief inspector shall be evi-

dence of damages against such deputy or his sureties, if the deputy

shall have had due notice of the action brought against the chief in-

spector.

Bispected, cash's may be reijispected ; deficiencies, hou- supplied.

23. When any cask of pickled fish branded by a deputy inspector

shall prove unequal in quantity or quality to that which may be indi-

cated by the brand on the cask, or deficient in any of the requisites

hereby i)rescri])ed, the chief inspector may cause the same to be rein-

spected ; and if it appear that the defect arose from the condition of

the fish or the bad quality of the cask, or the bad packing or pickling

of the fish at the time of the inspection, he may recover the costs and
chai'ges of such reinspection from the deputy who branded the same.
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FISH OIL.

Casls offish oil, ho IV hrcmdecl.

24. On every cask of fish oil ganged sball be branded or ent with a

double iron the initial letters of the Christian name of the g.inger, and

the whole of his surname, and the word "cod," "dog," "whale," "seal^"

or whatever word will express the description of the contents.

Gauger\^ duty and fees.

25. No ganger suall be compelled to leave his residence to gauge a

less quantity than five b;irrels ; and the fees for gauging shall be at the

rate of one shilling a puncheon or uiiiepence a barrel.

Fine upon gauger for misconduct.

2G. Any ganger who shall falsely brand any cask of fish oil shall, for

every gallon, forfeit sixpence.

Fine for acting as a ganger icithont authority.

27. If any person shall act as a public ganger offish oil without hav-

ing been duly appointed and sworn, he shall, for every offence, forfeit

five pounds.

X. APPENDIX.-THE MACKEREL FLEET.

55. VESSELS ENGAGED IN THE MACKEREL FISHERY IN 18; 0.

The following alphabetical list shows the vessels engaged in the mack-

erel fishery in 1880; the rig, tonnage, number of crew, apparatus of cap-

ture, fishing grounds frequented, and the home port of each vessel being-

shown separately. The list includes 4GS vessels, valued at $1,027,910,

oran average of $2,190 each. To thisquantity should be added $1,094, 150,,

or $2,339 per vessel, which represents the value of the provisions, boats,

nets, salt, barrels, and other necessary apparatus and outfit. This

brings the total capital invested in the mackerel fishing licet u}) to

$2,122,300, exclusive of the shore property for packing and storing the

catch. The total tonnage of the fleet is 23,551.04, or an average of 50.32

to the vessel. The regular seining vessels carr}' from 12 to 10 men,

while the crews of the smaller craft range from 2 to ; the total number
of persons employed on the vessels is 5,043.

Of the entire fleet, 235 sail are employed exclusively in the mackerel

fishery, while 233 fish for cod and other species in the spring and foil,,

engaging in the mackerel fishery during the height of the season only^

Three-fourths of all the vessels, or 343 sail, are provided with purse-
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seines, 5 of them carrying, in addition, a supply of jigs for occasional

use. Of the remainder, 81 fish with hook and line, and 44 are x)rovided

with gill-nets.

The principal fishing grounds are the off-shore waters between Cape
Hatteras and Sandy Hook, the Block Island region, the Gulf of Maine,

and the Gulf of tSaint Lawrence. According to the list, 64 vessels fished

along various portions of the coast between Cape Hatteras and Mount
Desert Island, on the coast of Maine, 6 of them going to the Gulf of

Saint Lawrence for a few weeks. Twelve small craft fished regularly

in the waters about Block Island, 343 remained constantly in the Gulf

of Maine, 31 others divided their time between the Gulf of Maine and
the Gulf of Saint Lawrence, and the remaining 18 fished wholly in Brit-

ish waters. As the fleet for a few of the Massachusetts ports is shown
for 1879, the above facts do not represent the actual condition of affairs

in 1880 ; for during the last-named yesbv not over 25 American vessels

entered provincial waters.

Massachusetts furnishes over half of the entire mackerel fleet, heading

the list with 279 sail, valued at $750,895. Maine comes next with 176

vessels, worth $233,715. New Hampshire has 11 sail, valued at 29,300;

while the Connecticut fleet consists of 2 large schooners, worth $14,000.

The four principal mackerel-fishing ports are Gloucester, Portland,

Wellfleet, and Boston, these sending 113, 46, 34, and 25 vessels, re-

spectively.
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XL APPENDIX.—STATISTICS OF THE MACKEREL
FISHERY IN THE GULF OF SAINT LAWRENCE.

66, THE CATCH OF MACKEREL BY AMERICAN SCHOONERS IN CANA-
DIAN WATERS, 1873-1882.

The foliowiiig statement, prepared by Colonel David W. Low, of Glou-

cester, shows the extent of the mackerel fishery as pursued by Ameri-
can vessels in the Gulf of Saint Lawrence since the year 1873. The
number of vessels and their catch in the years 1873 to 1877, inclusive, is

compiled from the reports of the collector of customs atPortMulgrave,
Nova Scotia; the number of vessels in 1878 and 187i) is from the same
authority ; the catch for 1878 and subsequent years and the number of

vessels in 1880 and 1881 is from reports of the Boston Fish Bureau.

The estimates of value and the catch within the tliree mile limit are

from authentic sources. The value includes the labor of crews ''mess-

ing" some of the fish by soaking, scraping, and cutting off their heads,

thus increasing their market value. The quantity of mackerel caught

within the three-mile limit, one-third of the total catch, is considered by
competent authorities to be a very liberal estimate. The unusual number
of vessels in the gulf in 1878 was caused by false reports and telegrams

of great quantities of mackerel there. American vessels in the gulf-

mackerel fishery must average four hundred barrels of mackerel each at

ten dollars per barrel to pay the expenses of outfit, insurance, deprecia-

tion of vessel, crew's share, and master's commission.

Hie mackerel jialwry by American vesaeU in the Gulf of Saint Lawrence for the years from
1873 to 1881, inclusive.
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239

in Gloucester Harbor, 1866... 292
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in Gulf of St. Lawrence, 1848. 242

in Gulf of St. Lawrence, 1863. 284

in Ipswich Bay 287

in Ipswich Bay and at Cape
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in Maine bays, 1845 239

on Maine coast, 1849 243
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in Massachusetts Bay, 1859 .

.
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Agassiz, Professor 24
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American fishery, impoi-tauce of, 1832 226
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Appearance in Barnstable Bay, 1838 234
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the Magdalen Islands and
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Appendix 364

Arrivals from Chalear Bay, 1850 246

from George's Bank, 1842 236

on George's Bank, 1878 338

from St. Lawrence Bay, 1853 255, 256

1867 297

1868 303

high prices, &c., 1873 325

prospects, 1859 270

slim doings, 1868 804

unprofitable trips, 1855 259

and shore fleets, 1860 274

Ashby, Capt Beiy 22

AspeeBay 82
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orpericnce in St. Law-
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Capt.Gorham 16,78

Bad season in Gulf of St. Lawrence, 1871 .. 315, 316

Baird, Prof. S. r 5-6,10,17,25

Bait 58-59
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and apparatus for its preparation 87-92

price of 90

fish 19

mill 91,92

mill, first on Cape Ann 223, 224

mill, introduction of, 1823 222

Baker, Capt. Isaiah 77, 116

Baltic 4

Barker, Christopher 77

Barnegat 9,253

Barnstable Bay 276, 300, 314

mackerel fleet in, 1838 .... 233

Harbor 306

Barry, Hon. James 101,143,144
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Bathic migration 6
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Bay fishery, 1838 285
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Bayfleet, 1867 296

1873 323

1878 340,843

arrival home of, 1873 325

disaster to the, 1851 249

the early, 1862 281

1858 265

first start of, 1866 289

1873 322

fitting away of, 1859 269

1868 301

from Gloucester, 1858 265

increase in the, 1858 263

alarge, 1867 '. 296

sailing of the first of the, 1861 . . 278

smaU, 1875 329

Baymen,1855 260

1868 303

1869 308

arrival of, 1858 263

1865 286-287

1866 294

1869 307

light fares of, 1869 308

poor success of, 1842 237

Bay of Chaleur, big fare in, 1849 243

poor luck in, 1849 243
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Berdick, Wmiam 274
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Blanchard, Capt. Miles 311

Blatchford, Capt. Henry 53

Nathaniel 220

Capt. Sam '1 79
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341. 349
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fleet 351

Boat-fishing in Maine, 1837 .230
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Bonaventure 245, 274, 294, 321

Bonne Esperance 316

Boone Island 16, 18, 49, 79, 83, 314

BedBugs 16

Booth Bay 311
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Bay 268
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Boys in the mackerel fishing 298
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Samuel 219

Capt. Warren 8
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Buffington, Mr 321

Bnmham, Andrew 223
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Butler, General 321
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Mr.John 92
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including Prince Edward
Island, 1869-1880 216

mackerel exports, 1873-1879 214, 215
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Gut of 41,346
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Christiania Fjord 4
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coast 339
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Page.
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methods of the mackerel fishery. . . 115-119
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Elizabeth, Cape 49
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English Channel 4
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Essex 105

Existing laws 254-372

Failure of bay fishery, 1877 335

the fishery, 1843 238

almost tofcil, 1841 .

.

236

sad results of, 1868. 304,305

mackerel on George's Banks,

1845 239

Western coast,

Nova Scotia,

1832 226

Saint Lawrence Gulf fishery,

1879 344

Spring mackerel at the Magda-
lens, 1S76 332

Fall fishery at Cape Ann, 1860 277

in Barnstable Bay, 1870 311

Cape Cod Bay, 1849 244

1860 276,277

1869 306

1871 318,319

1879 339

mackerel in Cape Cod Bay, 1838 231

school on Nova Scotia coast, 1861. .

.

279

Fattening the fish 100, 102

Fees of the inspector-general 147,162

Financial profits of the mackerel hook

fishery 103-105
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appearance, 1875 328
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First arrival from the bay, 1865 .

1866.

1867.

1868.

1869.

1875.

Page.
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291
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302

307

330

scarcity re-

ported,1853. 254

in Boston, 18 78 342

at Gloucester, 1878 342, 343

from the south, 1855 259

1869 : 306

1870 310

fare from George's, good haul, 1873 . 333

of the seaso n, a big stock, 1875 . 329
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Prince Edward Island,
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voyages from Cape Ann to

George's Bank, 1822 .... 221

voyages from Cape Ann to

Gulf of Saint Lawrence,

1830 224

Fish, Hon. Hamilton 6

Island 247

taking care of 73-75

Fisher, Captain 23

Island Sound 15

Fisheries, 1871 317,318

bill, passage of, 1873 321,322

Fishermen 49,83,84

continued labor and fatigue of. 69, 70

death of experience*!, 1863 283
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iniscenses of 217
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almost a faUure, 1858 265

partial failure of, 1858 265,266

Fishing grounds 21,48,49,82,83, 112

Fitzgerald, Mr. John 317

Fleet for 1828 224

1870 311

1880 349

at the Magdalens, 1875 330

expected home, 1866 293

fitting for the bay, 1862 281

in Barnstable Bay, 1860 275
in Gloucester, 1862 281

movements of, 1878 341, 342

in Saint Lawrence Gulf, 1834 236

Fly-hook 86

Food 15, 16, 17, 18, 19, 20, 21

Foreign mackerel, United States consump-
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Fortin 3,44

Foster, Alfred D 345

Fox, Mr 346

Fraudulent packing 152, 153, 155

French coast, fishery on, 1868 305

Fresh-fish business, steady growth of, 1880 352

Page.

mackerel in Boston, 1869 306

mackerel, first arrival in New York
market,1873 322

1877 332,333

1880 349

mackerel, first fare atPortland, 1878. 343

Frye, Captain 327

Fundy, Bay of 4, 10, 40, 41, 49, 83, 249, 254

Gaff 87

introduction of, 1823 221
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Bay 320
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4
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George's Bank .7, 8, 49, 83, 236, 239, 280, 282, 296, 297,

302, 309
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large haul on, 1873 324

bigtripfrom, 1872 321
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good trip from, 1868 303

large school on, 1867 296
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Georgetown (Prince Edward Island) 82, 106

Ger.Tian Ocean 4

Gibbers 73,74

Gifford, Mr 52,122

Gigging, protest against, 1836 228

and seining, protest against in
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Gilbert, Moses 220

GiU-net fishery 107,112

in Barnstable Bay, saoceas

of, 1870 309

at Cape Cod, growing im-

portance of, 1859 268

In Cape Cod Bay, success

of, 1858 „. 267,268

Gill-nets, large catches in 107, 108

Gill-netters from Provincetown, good

catches of, 1869 306

Gill-netting, advantages of, 1859 269

at Dennis, 1870 312

Gilpin, Dr 8,10

Giving the seine away 04

Gloucester 241, 283

baymen, success of; 1858 268

fisheries, 1873 326

fishery, 1870 312

1881 352,353
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220
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American vessels in,
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arrivals from, 1859.. 271, 272
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Halifax 40,131,240
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Hall, Mr 23

Hamilton Inlet 3
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duction of, 1804 219-220

Harbor temperatures 7
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Harger, Oscar 28

Harwich 339
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8
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Higginson, Francis 13
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1866 293

1867 298

1879 347,348

Provincetown fleet, 1874. 327

seining fleet, 1874 327

price of bay mackerel, 1875 330
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Hinckley, Mr. Benjamin F 43
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on the causes of the al-
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erel observed 35,37
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. 1844 238

extinction of, 1876 332

fleet, success of the, 1843 237

Holmes & Co 238
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Page.
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Hook-and-line fishing off New England
coast 276

Hooked and seined mackerel, relative

quality of 143

Hovton, Capt. E. A 332

Capt. I. N 325

"Horton," Lirgo stock made by the, 1873. 324, 325

Howes, Capt. Ainsley 259

Hull 115

Hurlbert, Capt. E. H 22,23

Hyannis 239

Implements,methods, and results ofmack-
erel dragging 107-U2

Improvement in mackerel on the south
coast of Nova Scotia, 1872 320

packing salt mackerel and
other fish 132

Increase in the price demanded for li-

censes to fish in British waters, 1868 301

Inferior quality of bay mackerel, 1869 307

taken in Canadian waters,

1871 315

Influence of the fishery on the welfare of

the fishing towns, 1868 304

Inspection of No. 4 mackerel, 1835 227

laws ..1*7-162,354

British Provinces, 1874.. 395-418

Canada, 1874 395^12
Connecticut,1875 370-372

Matne,1875 354-357

Massachusetts, 1859 .... 363-368

New Hampshire, 1878 357-363

Nova Scotia, 1851 412-418

Khode Island, 1872 368-370

of pickled mackerel, Maine,

1804-1820, 1804-1878,1864-1881, 194-202

of pickled mackerel, Massa-

chussetts, 1804-1881 164-190, 191

of pickled mackerel. New
Hampshire, 1804-1820, 1864-

1881 202,203

Ipswich Bay 32,293,314

Itinerary of voyage to St. Lawrence Gulf. 105-107

Jack, Capo 46

Jacobs, Capt. Sol 9,112,113,338,349

Janovin, Capt. George 262

Jefiries Ledge 47

Jewett, Capt. B. F 80

Jig 85,88

inventionof 220

Jigging mackerel 93

Jones,Mr. J. Matthew Ill

Joselyn 27

Jost.H.S 320

Joyce, Capt. H. B 12,13,112,327

Kelly, Dr 34

Kenney, Capt. Nelson A 60

Kenniston, Mr. George B 43

Kettle Island 22,88

Key West 10

Kyack 109

Labrador S-4

current 33

I^ Chance, Capt. L. H 45, 46
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Last arrival from the bay, 1858 264-266

Late school in Massachusetts Bay and at

CapeCod, 1859 272

Latham, Captain 112, 338

Latitude, range of 4

Lavoie, F 315,316,320

Laws, petitions, and protests 119

Le Barre Harbor 326

Lee-bowLng 97

Legislation for the protection of mackerel . 119, 123

Le Have 7

Bank 17

Leighton, Capt. Andrew 22

Lewes, Del 331,339

License reqnired byCan adian Grovemment
from American vessels fishing in Gnlf

of St. Lawrence, 1866, 1867 290, 296, 297

Life-history of the mackerel 3-29

Line-fishery, exceptional hauls 96

List of American vessels engaged In the

mackerel fishery, 1880 420-429

Little, E. H 145

Long Island 21,49,260

Sound 41

Lookout, Cape 113

Loss of many schooners in the Bay, 1852. . 253

Low, Maj.D. W 89,91,105,305,328

Lowe, Capt. Francis 115

Lowry, Mr 89

Loyd, Thomas. 10

Lucky haul at Provincetown, 1877 333

streak 82

vessels, 1875 328

Lunenburg 317

Lurvey, Abraham 85,118,220

Lyle, H. M 248

Mackerel hook fishery 81-107

Mackerelmen, discouraging prospects for,

1841 235

poor doings of, 1837 230

1844 238

Mackerel pocket 17

mint 18

shark 28

Macrura 15

Maddocks, Capt. Joseph 82

Maddox, Mr. Luther 78

Magdalen Islands. ... 21, 22, 30, 31, 40, 82, 94, 247, 261,

280, 284, 294, 295, 299, 309, 326

River 271,274

^Maine coast, fishing on the, 1860 276

Gulf of 49,83

fishery, 1864 285

mackereling in, 1825 222

-Malpec 249, 288, 294, 299

Manomet Ponds 238

Margaree Islands 82, 280, 286, 299

Margaret's Bay Ill

Market fishermen, good luck of, 1872 319-320

for mackerel, 1832 225

1858 266

1859 272

running for the 75

Markurson, Capt. Knud 80, 81, 339, 340

Marr, Capt. Chester 17,99
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Marshall, Capt. William 221

Marston, Robert 213

Martha's Vineyard 45

Martin, Capt. S. J 69,70,71,72

Martinicns Rock 49,83

Massachusetts Bay 314

fishery, 1876 832

fishing in, 1870 310-311

catch of mackerel for 1838- 231

fisheries, extent of, 1837.. 229

fleet, 1880 418-419

Mather, Richard 13

May, Capo 41,112

Mayo, Henry & Co 133

Mr. Noah 40

McLain, Captain 76

McLean, Capt. Geo 337

McMann, Captain 80

Moccatina 316

little 4

Mediterranean 4

Mehlman, Capt. David N" 43

Menhaden 7

Menhiggln 13

Merchant , Capt 85, 218, 219, 220, 222, 224, 225

Capt. EpeaW 92,99

Capt. George,jr 52, 57, 71, 78

James 220

Merrimac River 89

Methods of curing, past and present 145, 147

Mexico, Gulf of 4

Migrations 5-6-12,31,32

northerly 12,13

MUk Island 22,24

Mingan 4

Islands (Labrador) 82

Miramichi 82

Bay 267,309

Miscou Point 22,46,82,245,282,294

Mitchill, Dr 39

Mr. Charles 131

Modeof fishing 92-98

Moisie 315

Monhegan, Mo »„». 110

Island 49,83,254

Montauk 294

Point 83

Morgan, Captain 234

Mount Desert Ishind 107,345

Rock 49,83,244,254,314

Mount Louid 271,275

Movements ofmackerel, influence ofblue-

fish on, 1850 244,245

Movements of the mackerel schools, ob-

servations of American fishermen 37, 41

Midgrave, Port 332,346

Mystic River 54

Nantucket 13

Shoals 23,31,83,112

NeaUey, Mr. E. J 43

New Bedford 54

New Brunswick 22, 50

fishery, 1852 254

and Nova Scotia fishe-

ries 1871,317
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Kewbnr3rport fishery, 1863 283

fleet, 1800 273

fleet, past anilpresent, 1873 324

vessels in Saint Lawrence
Gnlf,1853. 257

vessels, small nnmber en-

gaged in the Southern

fishery, 1870 309

Newcomb, Capt. Darius 52

New England coast, large school off, 1877. 337

New England fishery, 1856 201

number of vessels

in the bay, 1878. . 337, 338

review of the, 1878 .

.

344

1679.

.

348

1880.. 351,352

1881 . 053

fleet, 1879-'80-'81 . . 206, 208

sonth coast of 83

New England vessels, big catches by .1876 336, 337

New Enterprise S39, 340

Newfoundland 12, 39

New London 54

Newport, good catch off, 1875 320

Harbor 342

large catch at, 1875 330

large haul at, 1875 330

New York 114,339

Night fishing, introduction of, 1837-1841 .

.

230

a new feature in the mack-
erel fishery, 1841 235

Neman's Land 33, 34, 294

North American fishery, products for 1880 . 127-131

North Cape 22,46,341

Northern limit 3

Norton, B. H 240

Norway, coast of 25, 340

Notre Dame, Bay of 46

Nova Scotia 12

big catch off, 1851 248

1877 333

eastern coast of 83

fisheries, 1839-1846 240

schooner bound south, the

tables turned, 1877 .'.. 833

Western, mackerel in 1853. 254

Numbers, fluctuations in 37, 38, 42

Oakes,Elisha M 219

Capt. W. H 78

Olsen, Captain 7

Ommastrephes Ulecebrosa 28

Orphan Bank 46, 82, 245, 294, 298

Otta.wa 301

Overfishing destroying the fishery, 1838. . 233

Packard, Dr 33

Professor 3

Packing, cost, and quantity ofsalt needed. 140,142

Parsons, Capt. John 115,220

Passing Cape Cod, 1875 330

Pate, Captain 82

Pelagic fish 12

Penobscot Bay 25,128

Perley, Mr 4,12,111,254

PettingeU, Mr. Moses 42

Page.
Petition for the repeal of the law provid-

ing for an inspector-general of fish 156-160

Phalarqpes 17

Pharo, Mr. Edward 132

Philadelphia 114

Phillips, Mr. Bamet 5

Phosphorescence lOD

Pictou (iSTova Scotia) 249

Pierce, MUes 80

Pigeon-hUl ground 82

Platyonichus oceUatus 15

Pleasant Bay 326

Plenty off Newburyport, 1858 264

i-eported at Western Nova Scotia,

1852 250

Plows 100-102

Pocket or spfller 71-73

Poey 10

Pbgies 79

Pollock 17

Pool, Captain 251,252

Porpoises 28

Port-au-Port 82

Portland 25, 83, 245, 345

Portsmouth and Gloucester Harbors, big

schools in, 1837 230

faU fishery, 1837 231

Prices 26

1827 225

1836 238

1850 246

1852 250

1859..... 270,271,272

18*15 286,287

1866 290,291

18C8 303

1869 306,307

1873 322

advance in, 1861 279

1866 292

in Boston market, 1804-1832 218

of canned mackerel 135

enhanced by the demand for ship-

ment to California and Australia,

1857 262

for fresh mackerel. New York, 1870

.

312

in Massachusetts, 1830-1881 210

Prince Edward Island 22, 23, 33,

245, 247, 257, 261, 263, 267, 280, 282, 284,

287, 288, 294, 295, 299, 309, 326, 340, 347

Proctor, Mr. J. 89,158

Profitable shore fishing, 1870 310

Prospect, Upper 333

Provincetown 7, 26, 28, 239, 248

fisheries, 187e-1886, inclu-

sive 331

fishery, 1872 320

Harbor 10, 269, 276

Pi'ussia (Eastern) 4

Pteropwla 20,21

Purse-seine, attempted use of, in Norwe-

gian waters 80

bi<,' catches with, 1865 286

big haul in a, 1866 291
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Parse-seine, dimensions of an average-size

deep-water 57

fishery 48,81

history of the nae 78,80

protest against the use 122

snccessful use of, off Cape
Ann, 1859 2C9

snccessfiil use of, off Cape
Ann. 1860 275

Porae-seuiing, successfnl, on New Eng-

land shore, 1853 255

Parsing np 61

Quick trip, 1874 327

Quiet hay trips, 1861 278

Quinan, Mr. Francis 317

Race, Point 327,328

EatclifE; Capt. WiUiam 78

Eeappearance on the Labrador coast after

40 years' absence, 1871 316

Receipts and prices, 1853 255

Reciprocity treaty, effect of, on Nova
Scotia, 18G9 307

RedBay 3

seed 17

Re-enactment of prohibitory laws, 1702. . 120, 121

Refusal of mackerel to take the hook at

all times 38-40,42-44

Reinspection, pickled mackerel, Massa-

chusetts, 1850-1881 192

Remon, James M 315

Rental of Cape Cod fishery, 1 677 218

Repeal of proliibitory Liws in Massachu-

setts, 1692 119-120

Repealed, inspection laws, Maine 372-381

Massachusetts 381-388

Pennsylvania, 388-395

Reproduction 21-26

Review of fisheryfor 1853 256

Rhode Island 90

Rich, Mr. A. B 40

Richmond's Island 79

Rideing, Mr. William H 5

Risor 80

Rissoa 18

Robinson, Captain Daniel 223

Rockport, Mass., large fishing station, 1836 238, 229

Ropes, Charles 158

Rough weather in the bay, 1866 292

Rowe, Capt. Joseph 22

Rozier.Cape 274,275

Rustico 316

Sable, Cape 40,230,250

Island 83

Salem 89

Sales, 1867 298

1881 353

prices, &c., 1828 225

Salmon Bay 3

Salt mackerel 135,136

fishery of Gloucester, re-

ceipts for 1880 350,351

Salting the fish 98, 99, 219

Sandy Hook 9,114,260,294

Point 116

Sars, Professor 25,35

Dr.G.O 32

Scarcity, 1828 225

1836 228

1837-1841 230

1847 240

1850 244

1852 252

1858 263

1861 277

1867 296,297

off Cape Ann in late aatumn,

1850 245,246

attributed to bluefish, 1868 304

comparative, 1866 291,292^

carious reason for, 1841 235;;

in early summer, 1849 24S

and extreme high prices, 1853 .

.

25S

on New England coast, 1834 227

1873.... 326

in Nova Scotia, 1843 238

in St. Lawrence Bay, 1838 23*

1860 273,274

1875 330

early in

the sea-

80n,1866. .. 290/

Gulf, 1838 232!

1860 2771

1868 302,303]

offshore, 1875 329

reported in St. Lawrence Bay,

1852 252

reported in St. Lawrence Bay,

1861 279

unusual, in St. Lawrence Bay,

1866 290,291

fall mackerel on New England
shore, 1842 23T

small mackerel in Massachusetts

Bay previous to 1830 224,225

School, largo, 1872 32l!

of Cape Ann, 1852 252i

of CapeCod, 1873 32S

in the eel grass, 1876 332i

Schooling mackerel, display of, 1865 288)

Schools in Gloucester Harbor, 1859 269,2701

1868 303;

Schooners stranded in the bay, 1857 262

Scomber grex 39

Scudder, Ered.,&Co 244

Seacqnnet, R. A 77,89,90

Sea-fleas 32

herring 6

Season good for mackerel, 1864 284

Sea-urchins 30

Sea-worma 30

Seine 56,58

cost of 103,104

boat, and its fittings 52,56

boats, price-list of. , 55

Seiners, good catches by, 1869 306

success of 321

Swampscott, 1853 255
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Seining by day, methods of 59, 65

financial profits of 75, 76

by night, methods of 57, 65-71

prohibition of, 1864 119

successful at Isle of Shoals, 1852. . 250, 251

to be tried in St. Lawrence Bay,

1868 301

vessels fitted for 50

Sellman, Mr. Henry 136

Seven Islands, Labrador 19,82,97

Shore and bay fisheries, prices, &c., 1873. 324

fishery in Cape Cod Bay, 1879 339

a good stock in the, 1873 ...

.

324

notes on the, 1878 339

fleet, 1853 256

1865 286,287

1866 293

oflFCape Ann, 1804 219

1858 264

arrival of the, small number of

arrivals from the bay, 1875 . 330

doings of the, 1858 266

great disasters to the, 1869

—

308

ill success of the, 1878 341

small catch by the, 1877 333

success of, 1861 279

1866 293

1869 307

and George's fleet, doingsof the, 1868 303

Shore-loving fish *

Shoremen, South, success of, 1842 237

Simpson, A. "W 3

Sinclair, Capt. Peter 9.271

Skip-jack 1°

Small catch, 1836 229

1860 273

in June, 1875 329

by Newbnryport fleet at the

South, 1860 275

by Nevr England fleet, 1843 . 238

of St. Lawrence Bay and

shore fleets, 1867 298

in St. Lawrence Gulf, 1870 .

.

310

catches at Block Island and in Gulf

of St. Lawrence, 1878 342

of the mackerelmen, 1877.. 334

fall catch in the bay, 1869 308

fleet from Gloucester, 1859 268

receipts and unusual scarcity, 1851

.

248

spring catch, 1858. 264

Smith,

Capt. Henry 82

John 27

Capt. Joseph 51, 56, 67, 68, 69, 112

S.I 28

Capt. Sylvanus 88

Snappers 1"

Snow, Mr. Josiah ^1

South Channel, large schools in, 1848 342

Southern Channel •*2.47

fishery, 1862 280

1863 283

1068 301,302

1873 322

beginning of, 1815 220

S. Mis. 110 34
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Southern fishery, decline of, 1859 268

early catches, 1880 348, 349

notes on, 1861 277

1870 310

1878 338

success of, 1862 281

fishing, light fares, 1874 327

fleet, 1860 276

1866 289,290

1876 331,334

1880 349

first arrivals of, 1868 301

in Glouces-

ter, 1873.. 322

at Newport, 1873 323

poor success of, 1858 263, 264

sailing of, 1875 328

the first of the,

1873 322

slim doings of, 1856 261, 262

success of, 1859 269

1870 310

unfavorable news from,

1861 278

unusual success of, 1867 .

.

296

limit of mackerel 3

South shore vessels, success of, 1870 309, 310

Spawn 35,36

efiectof rain on 36

temperature on 36

Spawning season 21, 22, 23, 24, 25

Spikes

Spinalis Gouldii

Splitters

Spofford, Mr. Amherst

Spring fishery, 1838

1859 ^"o

1860 '. 277

1861 278

1866 289

1867 295

1868 30O

1870 311

1873 322,323

1874 327

1875 329

1876 334

1877 332

1878 338

in Cape Ann Bay, 1870 .... 311

Barnstable Bay, 1855 .. - 250

Cape Cod Bay, 1861 .... 277

at the Magdalen Islands,

1858

on the United States coast,

success of 1853 257

Spring and Gulf fishery 276

seine '

_

Southern fishery 112,115

97Springmgup
Squalus americanus

St. George, Bay of 82,282

. . 82, 280

26

15

73,74

79

232

265

Cape

St. Margaret's

—

St. Mary's Bay .

.

$16

4,13
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St. Lawrence Bay fleet, 1880 351

fishery, hostilities of

C anadians
cause loss

to Ameri-

can ves-
sels, 1870.. 3U

outlook for,

1866 289

small catch,
1871 318

Gnlf, favorable reports from,

1862 281

fisheries of 1879 345-347

fishery, 1870 311

1876 332

a new feature

in, 1859.... 269

review of,

1878 343-344

and New England
coast fisheries, 1878. 340

surface temperatures

in 34

St. Peter's Harbor 247

Staples, Capt. J. S 112

Star Island 251

fish 30

Starbnck,Mr 202

Statistics of the inspection of mackerel

from 1804 to 18 80 162,217

the mackerel fishery in 1880. 123,125

Maine 193

Massachusetts 162, 163

iffew Hampshire 202

United States 203-206

Steele, Mr. George 158,159

Stellwagen Banks 33

Stone, Mr. "William 311

StoningtoH 34

Storer, H. K 4,23,24

Story,G.V 316

John 92,219

Studies of the movements of the mackerel

schools 29-48

Success of the Cape Cod and Cape Ann
mackerelmen, 1837 230

a Gloucester schooner, 1876 .

.

382

Successful bay trips, 1858 264

day's fishing, 1858 264

George's trip, 1874 327

SuU cod 18

Summer limit 20

Sunday-keepers, 1866 293

Swampscott market fishermen, success of,

1870 312

Swan's Island 113

Sweden, south coast of 4

Sydney 82,284

Harbor 300

Sylvester, Felix 315

Table of quantity and value of Canadian

fisheries,

1880.... 130

Page.

Table of quantity and value of Kew Eng-

land fisheries, '80 129

showing coastwise movements of the

mackerel 47, 48

the period and yearly dif-

ference in number of days

between the first appear-

ance of the herring and

the mackerel at the Mag-
dalen Islands from 1857 to

1876 45

Tackle, new fishing 77

Talhnan, John 77

Tarr, Capt. Benj 219

Mr. Moses 10

Temperature, efifect of, on local movements
ofmackerel 33,34

variationsin 20

TeiTy, Capt. Kussell D 347

Thomas, Nathaniel 119

Thnrlow 85

Thysanopoda 15, 16, 17

Tides, effect of 20

Tinkers 26

Tolling or chumming up 92

Tom'sBay 333

Tory, James A 317

Towns of Cape Cod built up by their fish-

eries 248

Treat, Mr. 17. S 44

Treat, Noble & Co 239

Turner, Capt. James 117

Tusket Islands 250

United States and Canada fishery, 1873-

1881,1873-1880 209

fishery 48

fishery, 1831, 1834-1838, 1851,

1864-1881 209

imports pickled mackerel,

1824-1841, 1850-1881 211, 213

Unprofitableness of the mackerel fishery,

1847 240

of the St. Lawrence Gnlf

fishery, 1873-1877 336

Varanger Fjord 4

Venning, "W. H 315,317,320

Verrill, Professor 4,28,33

Vessels 49,52,84,85,113

loss of, by destructive gale at St.

Lawrence Bay, 1853 256

in the mackerel fleet, 1851 249, 250

and men engaged in the Glouces-

ter fishery, 1862 280

Vineyard Haven 336

Islands 47

Sound 12,22,107

Voss, Adolph 91

Waquoit, Mass 9

Watch Hill 34,334

"Watson, Capt. Edward 243

Capt. Nathaniel 78,79

"Webb, Capt. Henry 22,24

, "Weir at Cape Cod, big catch in a, 1869 307

1877.... , 333
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Weirs, good catch in Nova Scotia, 1877 333

Wellfleet ..228,248,266

schooners, success of the, 1869.. 308

South 276

West Indies 4, 10

Whales 28

White, Mr 9

Whiteaves, Mr. J. F 18,39

Whitmore, Captain 251

Wilcox, Mr. W. A 133,135

Wilkins, Mr 23

Willard, Mr.E. a 72,159,345

Capt. Henry 17

Page.
Winds and tides, effects oi 36,37
Winthrop, Governor 13

Winter quarters, seeking 30, 31

Wintering, place of 40, 43

Wixon, Captain 243

Wolff, Mr. Julius 136

Wonson, George 220

John 8, 220

Samuel 219

Wood, Capt. CharlesP 224

Tarmouth 250

N. S.
, good catch at, 1851 248

Young mackerel, growth of 24, 25





V.-THE LOFFODEN FISHERY IN 1880^

By Lieut. Niels Juel.

The following report concerning the Loffoden fishery in 1880 was pre-

pared for His Majesty the King, by Niels Juel, first lieutenant in the

navy, chief inspector of that fishery:

The work of inspection continued from January 16 to April 14, over

the region from Lofl^bdento Guldvigen. The force consisted of 8 officers,

1 inferior officer, 2 mates, 3 foremen, 21 seamen, and 1 cook. Its dis-

tribution is shown in the annexed Table I. The time of its arrival at

Loffoden was as follows: January 16, the chief inspector and 2 men.

January 18, 1 officer and 4 men. January 25, 3 officers and 20 men,.

February 1, 7 officers and all the men. February 3, the entire inspec-

tion force.

Since, at the close of the month of January this year, fewer boats

than usual had arrived, only 1,800 against 3,100 in 1879, and 2,200 in

1878, no serious detriment followed from the small inspecting force at the

beginning of the fishery. The inspecting party was not ordered to meet

earlier simply because of the scantiness of the appropriation. It will

at the same time be unfortunate if such an arrangement be established

as a rule; the fact that there was no further injury to the preservation

of order or the service in general this year was simply because of the

circumstance that from the 20th of January to the end of the month
there were only three days in which the weather allowed the fishermen

to cross West Fjord. Because of the steamer's schedule, the chief in-

spector, together with the officers and men, departed on the 13th of

April, with the exception of one officer, who remained at stations in

Flakstad until the inspection closed at midnight on the 14th. The offi-

cers were employed on the average seventy-eight days, and the men
eighty-six, or, if the traveling-days be excluded, seventy-nine days. The
pay of the inspecting force amounted to 140 crowns ($37.52) daily. The

average combined pay of the officers was 624 crowns ($167.23), and of

the crew 185 crowns ($49.58).

* Fra Ojisynschefen red Lofofjlskeriet. Lofotfiskeriet, 1880. Eristiania. Tnjkt hos Chr.

Schibsted. Translated by Tarleton II. Bran.

Note.—It will be observed that the totals in some of the statistical tables cannot

be obtained by adding their component parts. Whether this is due to omissions of

minor details or to typographical errors cannot now be determined, and the original

is reproduced without change.

—

Tr.

[1] ^33
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In the report of last year, pages 5 to 9, as well as in the estimate for

1881, I set forth strongly the necessity of an increased appropriation,

partly because the inspection force is at present inadequate for the

greatly increased labor of late years, partly because the wages are too

low, absolutely as well as relatively to the requirements which ought to

be found in the personnel of the inspection, and in part because many
expenses, such as hoisting signals, placing beacons, lodging for the men,
together with printing the report, amounted to not a little. I cannot

sufficiently insist upon it that the claim which has been made for an

increased appropriation has not been called forth by a desire to make
the inspection more absolutely effective, but it is based upon the neces-

sity of taking such measures as will prevent its retrograding as an insti-

tution, and it is doing this now, because the increased number of people

and the exigencies of the times demand a larger force as well as increased

capability and activity in it. From Table II it will be seen that while

the proportion between the inspecting force and the total number of fish-

ermen, mariners, and other tradesmen was, from 1861 to 1862, as 1 to 500,

it was in 1880 as 1 to 840.

Under the last two heads are given the cost of the inspection, which

has always been set forth as so considerable, deducting what was paid

into the treasury in the shape of fines or for telegrams. Herefrom it

will be seen that this has been from .82 to 1.33 crowns (22 cents to 36

cents) for each adult male who has been present during the fishing.

If one compares the expenses of the inspection with the other expenses

during the fishery he will find out that last year the loss of implements

was 83 times as great as the cost of inspection ;
the cost of bait was 10

times as great as the cost of inspection ; the wear and tear of skin-

clothing was 10 times as great as the cost of inspection; the wear and

tear of bed-clothing was twice as great as the cost of inspection.

If we remember that the inspection, whose operations include vessels

in Loffoden, together with the mercantile class in many parts of the coun-

try, never costs one-half as much as the wear and tear of the fishermen's

bed-clothing may be estimated at, the sum of 23,000 crowns ($0,161)

seems insignificant. In comparison with the duties its cost was nearly

the same as the import duties uj)on the sugar and coffee which were con-

sumed during the fishing, and a couple of thousand crowns ($536) less

than the duties upon fish imported.

Some have thought that the inspecting party might facilitate its

work by associating with it a voluntary inspection by the people simi-

lar to that established at Sondmore by a law of June 6, 1878. The chief

duty of this inspection shall, according to law, consist in "seeking by

injunction and warning to prevent as far as possible" violation of law

at sea. How far the public morals will be improved hereby is, however,

doubtful, for it is not through ignorance or lack of warning that offenses

are committed at sea,butbecausethe fisherman knows that it is extremely

difficult to get full proof of them. Even if information to the jiolice be
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made a duty of citizenship it still lacks the great essential to its prom-

ised utility, namely, the ability to procure conclusive proof; for this as

a rule can be brought by the injured party alone, and often not by him,

a thing of which the police records can furnish abundant examples. I

cannot see that an inspection by the people, that is to say, organized

in the manner proposed, can make any change in the existing state of

things, because there is now just as little want of injunction and warn-

ing as of announcements. On the contrary, tlie result of it will i^roba-

bly be that when either a- single trade or people from a particular dis-

trict are present in a large majority in most of the stations they will

tyrannize over those more weakly represented. So far as I have learned,

the plan is based upon an opinion of certain people, but I think that

where such is found it involves the idea of self-management, while in the

legal method is found no trace of such an idea beyond the formal con-

dition that there shall be a choice.

The inspection imposed in all 152 fines. The nature of the offenses is

set forth in the annexed table III, which also contains a statement of

the fines imposed by the inspection during the last five years. The

number of fines this year is somewhat smaller than that of last year.

The diminution occurs especially in transgressions of section 10, which

is because of the fact that the fines were all imposed for individual in-

fractions of one portion of that section; also in transgressions of sec-

tion 11, which is for the reason that there was only one fishing-sea, and

its limits were better known than last year when this division first took

place.

The matter of making arrests (page 13 in the report for 1879) and of

authority for sending vagrants to a house of correction (same report,

pages 74 and 75) will probably be decided in the course of the year.

Table III.

Oflfenses.

Fines, total

These consisted of:

For disturbing the peace, § 6
For breaking the harbor regulations, § 7

For fishing without boat-marks, 5 9
For fishing too early or too late, § 10
For setting in unlawful waters, § 11 ,

For sabbath breaking, J 12

For throwing out ballast, § 13

For sailing in spite of warning, § 15

For improper clearance, § 16
For sailing on a holiday, § 19

For improper treatment of rescued gear.
For violation of health regulations
For unlawful sale of whisky
For unlawful sale of beer and wine
For unlawful sale of other articles

Number of fines received or imposed.

1876. 1877. 1 1878.

Fines received by amicable arrangement in piivato matters.
Private matters otherwise treated, which are on the record .

334

9
213
10

18
162

n97

24
3
2

104
25
1

2fl

252

188

20
257

I

1879. 1880.

182

20
428

152

13
368

Includes for shooting eider duck, 6.
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The fines amounted to 2,224 crowns ($596.03), of which 1,126 ($301.77)

fell to the state treasury, 519 ($147.13) to various local treasuries, and

549 ($147.13) to the inspecting force as their share.

By amicable adjustment in private affairs were received 13 fines,

amounting in all to 144 crowns ($32.59), of which 66 ($17.69) went to

the poor-fund, 2 ($0.54) to the reading-room in Stamsund, and 76 ($20.37)

to the projected reading-room in Henningsva^r.

The inspecting force investigated and put on the register 188 private

cases concerning fishery business exclusively and also 180 other private

disputes.

Law Candidate JVIarcus Hegge Parelius, an attorney of the superior

court, acted asjudge extraordinary. The number of cases for this year

and the four immediately preceding it is stated in table IV below :

Table IV.
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time to dispose of them during the fishing, were sent over to the common
court, to which, for tlie same reason, a not inconsiderable number of

special-court cases were referred. The management of the examinations

by the common court will cost much more to the public treasury than

by the associate judge; the chief inspector for two years has proposed

to act on the budget, and during the fishing this year applied for it. On
account of these increased expenses for the criminal fund the superior

magistrate in the district of Nordland, so far as I know, has undertaken

to obtain, through the department of justice, the necessary judicial

assistance during the fishery. If such help can be had in this way it

will be unnecessary to apply for any associate judge until the fishing

begins. In the contrary event I cannot sufficiently emphasize the neces-

sity of appointing such a one as soon as the number of cases demands
it, although there is no license.

A. J. Sand, director of inspection in the district of Skroven and
Ostnsesfjord, brought, as physicians, O. Ch. Chr. Eger, district physician

in Vaagen and the rest of the districts of Svolvser, Vaagen,and Hopen,
U. F. M. Poppe, of the medical corps of HenningsviEr district, Medical

Candidate H. Kjlesberg of the Ure and Stamsund districts, D. F. Sclui-

macher, district physician in Buksnaes in the district of Balstad, and

H. Ommundsen, district physician of Flakstad and its dependencies.

From March 20 Medical Candidate E. Rode took charge for a week of the

medical inspection in Svolvfer district, and later of Hopen district also.

From February 23 Ch. A. Sellseg, district physician in Ofoten, took

charge of the medical inspection in Voero and Rost.

The table below shows the number of sick treated in the different

medical districts

:
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in the same condition, partly also in the want of suitable drinking-water.

Of exanthematous typhus 2 cases occurred, and of typhoid fever 77^

of which 8 ended fatally. There were 54 cases of inflammation of the

lungs, with 5 deaths. The other causes of death were: Incarcerated

hernia, 4; paralysis of the brain, Sj inflammation of the brain, 2; acute

diarrhoea, 2; dropsy, 2; epidemic cerebro-spinal-meniugitis, 1 ; rheumatic

fever, 1; twisting of the gut, 1; senile inflammation, 1; and gangrene 1.

The table following shows the number of cases of nervous fever and

hmg-inflammation treated at the Loffoden fishery since 1860. Through

the generositj of the medical oflixje the returns are now complete for the

whole time, and they are here given entire.
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Nervous disorders 143

Boils, abscesses 139

Eruises and sprains ... 131

Senile inflammation 74

Total 3, 033

Or three-fourths of all the sick treated.

Table V below shows the proportion, for the last five years, which the

prevailing diseases have borne to the size of the fishing population. On
the average there have been treated yearly

:

For cardalgia and chronic gastritis, 12 in every 1,000 men.

For catarrh, 18 in every 1,000 men.

For diarrhoea, 10 in every 1,000 men.

For swollen fingers, 9 in every 1,000 men.

For wounds (vulnera), 6 in every 1,000 men.

For chronic rheumatism, 6 in every 1,000 men.

The difference has been greatest in the cases treated for catarrh of the

air-passages, namely, from 6 to 16 in 1,000. The number of swollen fin-

gers was smallest in 1878, which was due in part to the fact that the

number of line-fishermen was smaller that year than in the others, but

when compared with the two preceding years it must of course be at-

tributed principally to the attention paid to the need of speedy treat-

ment of the cuts which produce the inflammation ; and when 1878 is

compared with the two following years, it appears as if the so-called

wound-varnish, whose distribution was opposed by all the doctors, has

played an important part in securing the low number of this and a part

of the following year. If we compare the number of swollen fingers

with the number of line-fishermen, who are most afflicted by them, we
shall see that there were, in 1876, 29 cases to every 1,000 line-fishermen;

in 1877, 26 cases to every 1,000 line-fishermen ; in 1878, 20 cases to every

1,000 line-fishermen; in 1879, 23 cases to every 1,000 line-fishermen;

and in 1880, 28 cases to every 1,000 line-fishermen.

I think, therefore, that the attention not only of the fishermen, but

^Iso of the chemists, should be urgently directed to this important mat-

ter, since the wound-dressing which the royal apothecary, Ditten, dis-

tributed gratis in 1878 and part of 1879 was not entirely satisfactory.

Table V.

Prevailing diseases.
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Cases of sickness each month.

541

Medical district.

Cases treated.

January. February. March. April. Total.

Skroven
Svolvjer
Vaagene
Henningsvaer .

.

St«ne
Balstad
Flakstad
Vsero and Eost

.

13 120

24
155
14
27
28

247
685
148
133
83

131
53

413
748
201
142
163

30

172
144
51
53
118

294
53
856

1,732
414
355
392
44

Total. 1,416 1,851 4,140

4,096

Vaero and Eost do not belong to the inspection district. As will be

seen, the physician in SvolvsBr, during the single week of his practice

there, had more patients than the doctor at Vsero and Eost in the space

of seven to eight weeks. Under ordinary circumstances tbe medical

attendance during the Loffoden fishery is sufficient, except in Vaagen,

during the East Loftoden fishing, when it will be desirable to have two
physicians present from the middle of February to the close of March.

(See report for 1879, page 16.) The table below shows the number of

sick treated in the hospitals. In the middle of March these were in-

spected by the director of the civil medical department:
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Table VI.

—

Smnviary of the cases treated by the physicians during the Loffoden fishery, 1880.

Exanthem, typhus
Typhoid fever
Cerebro-spinal meningitis, epidemic
Simple fever
Chicken pox
Scarlet fever
Erysipelas
Diphtheritic inflammation of throat
Kusma
Bronchial catarrh
Other acute catarrhal affections
Inflammation of lungs
Pleui isy
Chronic bronchitis, asthma
Spitting of blood
Consumption .

Heart disease, palpitation
Ague
Rheumatic fever
Chronic rheumatism
Muscular rheumatism, contracted at sea
Sting (stitch?)
Acute diarrhoea
Other acute affections of the digestive apparatus.
Cardalgia, chronic gastritis
Scurvy
Brain fever
Nervous disorders
Mental diseases
Dropsy, Morbus Brighti
Disease of urinary organs
Skin disease
Worms
Syphilis
Conorrhoea, urethritis
Epididymitis, orchitts
"Wounds (vulnera)
Fractures and luxations
Bruises and sprains
Senile inflammation, ?;atrom
Disease of bones and joints
Lymfangit, phlebitis
Swoilon fingers
Boils, abscesses, ulcers

» Furuncles, carbuncles
Oangrene
Bums
Frostbites
Eye diseases
Ear diseases
Nasal affections, epistaxis
Tumors
Kupture
Diseases not indicated
Other affections

Total.

Total.

Teeth extracted
Number of hospital cases .

Treated.
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For extraordinary clerical service during the fishery, were present O.

S. Eevers and L. A. Meek, assistant diocesan clergymen.

S. Nilssen, parish clerk of Melo, taught school forty-four days in

Stamsund. The number of pupils was upwards of 60, most of them
from Stegen and Leuvig. The course of study was the same as last

year. The school-day, as a rule, was four hours. In Henningsvaer

school was established also, but the attendance was small. Since

education is not compulsory, the i^atronage depends largely on the

interest which the teachers can awaken in the school. On account of

the not inconsiderable number of boys who are present during the

Loffoden fishery, without taking any direct part iti it, I think that a

modification of the system of instruction for the fishing season is worthy

of closer consideration. The time of these boys, to be sure, is partly occu-

pied in baiting lines, cleaning, and cooking ; but still a portion of them

remain in idleness. The matter must, however, rest until we learn their

number, and I shall undertake an enumeration next year.

There are chapels now in Svolvser, Vaagen, Hopen, and Stamsund,

whilst in Ure one is being constructed. Churches are found in Kirke-

vaag, Henningsvaer, Valberg, Stene, Gravdal, and Moskenses. The

following table gives the expenses of the chapels, the contributions by

which they are erected, and also their debt

:

Place.

Chapels.

Cost.

Svolvser .

Vaagene .

Hopen . .

.

Stamsand
Ure

Crowns.
4,400
2,000
2,500
9,200
3,200

Contribution

—

^r*:'^ i'--'^t«-

Crowns.
2,500

2,000

Crowns.
1,900
2,000
2,500
6,100
800

Debt.

Crowns.

650
1,100
2,407

As a building fund for proposed chapels was collected: In Skroven,

1,700 crowns ($455.60); in Balstad, 140 crowns ($37.52); and inNufsfjord,

300 crowns ($80.40).

There is at present one reading room (in Stamsund). One is being

built in Ure, and in Henningsvfer 1,200 crowns ($321.60) have been col-

lected for a prospective reading room.

Libraries are to be found in Henningsvaer, Stamsund, and Svolvaer.

In the last two places, however, the number of books is yet very small.

In 1878 the county council of Nordland granted to each hospital 50

crowns ($13.40) from the medical fund for the purchase of books. In

1879 the grant was extended also to the wards in Lofibden. It is very

desirable to repeat this grant for many years to come, in which case,

however, I think it is proper to advise that the purchase of books be
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made according to a fixed plan, such as that established by direction

of the diocese.

From the foregoing it would seem evident that there is a want of

houses of worship in the larger places as well as in those more remote

which are destitute of churches, since there are at present only five

built and three projected. As the financial condition of the common
people at i)resent is discouraging, partly on account of low prices last

year in Loffbden, and in part because of the unsuccessful herring fish-

ery, and as we cannot expect to find among fishermen who move quickly

from one place to another the same social spirit as in a settled com-

munity, there exists a state of financial depression in nearly all the

churches. Here is, therefore, a proper object of public assistance. The
want is greatest in Skroven, where as many as 3,000 people can often

be assembled, and where all divine service hitherto has of necessity

been held in the open air. Next in want is Nufsijord, whose annual

complement is nearly 400 men, and from which the distances to church

are both long and troublesome. In this connection I think it proper to

add that it will certainly be most prudent to make the contribution

from the state contingent upon public control over the use of the chap-

els, which has not been the case hitherto.

Libraries have come to be appreciated of late, and their utility is in-

contestable. That they have not become general is principally because

only a few places have taken the initiative in this matter. Not only should

money be collected, but building should be entered upon, and the house

once finished should be, during its use in the fishing-season, cared for

by heating, lighting, and cleaning it as well as by providing newspapers

and books. The fisherman, because of his occupation, cannot easily fur-

nish anything except money. At the same time it certainly is essential

that these libraries be subject to a wise control, for they may easily

degenerate and become an injury instead of a source of use and comfort.

I find this matter of such importance both for the fishermen and the

public that I believe I should call attention to it, since the idea is a

sound one, though it will hardly be initiated by the fisherman himself,

and since unity in action will accomplish the end more quickly and

surely.

The telegraph corps consisted of 23 operators, divided among 9 fixed

and 3 field stations. On account of the fishing, the force at Lodingen

station was augmented during the fishing-season by 2 operators. Of
the 9 fixed stations the following 5 are open throughout the year:

Svolvcer, Vaagen, Henningsvjer, Balstad, and Sorvaagen. Of the re-

maining stations the field station in Stene is closed on the 14th of April,

and the stations in Skroven, Hopen, Ure, and Eeine close April 30 after

the service ends. Stamsund station is kept in operation later. During

the fishing the Digermul field station is moved to Vaterfjord (Ostntesfjord)

on March 15, and on the 30th from there to Stene, where it is opened

on the 2d of April.
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Table VII shows tlie number of telegrams sent and received at the

above-named 12 stations between January 1 and April 30. The state-

ment is a summary kindly communicated by J. B. Lie, inspector in the

district of Tromso

:

Table VII.

Stations.
!2iS

Digermulen .

.

Skroven
Svolvser
Vaagen
Hopen
Henningsvsor
Stamsund
TJre
Balstad
Snnd
Reino
Sorvaagen . .

.

Number of telegrams dispatched from January 1 to April 30.

January.

18
30

351
327
74

271
184
25

236
21
35
55

17
28

266
212
46
197
109
13

144
25
16
58

February.

20
342
708
961
475
776
700
95

345
126
95

218

24
193
448
539
181
474
374
76
188
97
83

116

March.

138
874

1,594
1,690
477

1,050
1,112
239
614
302
215
265

116
541

1,084
1,080
352
949

1,090
243
425
263
218
197

1, 627 1, 131 4, 861
i
2, 793

|
8, 570 6, 564

2,758
I

7,"654
i

15,T34

April.

93
245
641
819
188
559
320
84

378
267
198
247

4, 039 2, 954

Total.

62
185
487
539
120
371
284
70

278
200
173
185

6,993

1880.

2,438
5,579
6,167
1,913
4,647
4,179

845
2,608
1,301
1,033
1,341

147
2,087
4,316
6,032
2,011
5,626
3,530

651
2,259
1, 132-

1,011
1, 398

32,539
i

30,200

+ 2,339

For comparison the number of telegrams dispatched during the fish-

ing-season in the last three years is appended

:
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At any rate the number of lines is far from adequate to the amount of

correspondence, a condition which should in justice be secured for a

business so important to the country.

The table following shows the number of telegrams sent and received

annually from 1870

:

Year.

1870
1871
1872
1873
1874
1875
1876
1877
1878

Telegrams.

Sent.

10, 000
10, 300
11, 600
12, 800
14, 800
17, 700
22, 100
26, 200
24, 200

Eeceived. Total

17, 800
17, 800
19, 200
21, 800
25, 700
30, 100
38, 700
44,800
41, 700

Permanent stations.

ITnmber.
Open all

the year.

From January 16 to April 14, 90 days, Loffoden has been called at by
114 line steamers besides local vessels. Of these there were

—

Northward hound.

Packets en route fvom—
Bergen to Hammerfest 4

Bergen to Vadso 2

Hamburg to Vadso 7

Kristiania to Tromso 14

Total 27

Private vessels between

—

Bergen and Tromso 10

Bergen and Yardo 4

Bergen and Vesteraalen 9

Bergen and Loftbden 2

Kristiania and Yardo 1

Loffoden and Yardo 3

Total 29

Southward hound.
Packets between

—

Hammerfest and Bergen ^ 3

Hammerfest and Hamburg 5

Yadso and Hamburg 7

Tromso and Kristiania 13

Total 28
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Private vessels betweeu—
Tromso and Bergen 11

Vardo and Bergen 3

Vesterualen and Bergen 10

Loffoden and Bergen 2

Vardo and Kristiania 1

Vardo and Loffoden 3

Total 30

Of the 27 north-bound packets 14 were delayed from one-half day to

three days, as follows: 5 times, one-half day; 4 times, one day; 1 time,

one and one-half days; 3 times, two and one-half days; and 1 time, three

days.

In January occurred 4 detentions; in February, (5, and in the first half

of March, 4.

Of the 19 packets, which in this space of time called at Loffoden, going

north, 14 also were detained, or, if we overlook delays of a half day, 9

(one-half). The cause of these detentions was stated to be storms and

fog. But since, at the season mentioned, one can never calculate on

continuous good and clear weather, or on moonlight, the real reason

must be sought for in the routes, which are established for speed;

besides, I think that to make the service adequate it will be necessary

to put one more vessel in commission. This will cause the steamship

company concerned, or the state, an increased outlay. The results

of the delays of the packets are felt at present not only in the prin-

cipal route, but also in its numerous branches in the fjords and out to

the sea-islands; and if we take into consideration the inconveniences

which are associated with a sojourn at the calling-stations, where there

may often be a want of accommodation, and where one must often keep

a constant lookout because he cannot tell when the delayed steamer

may arrive, as also the waste of time each delay causes, the saving or

the occasional speed one may reach by a forced route will hardly coun-

terbalance the indirect tax which this, through the above-named con-

ditions, puts upon the population of Nordland and Tromso. I must

therefore this year also emphasize the universal, and, according to my
judgment, rightful desire for a more regular steamer service.

The matter of the pay of country postmasters, according to informa-

tion obtained, will be adjusted by the marine and mail department of

the Eoyal Norwegian Government at the beginning of the fiscal year.

In 1879, 4 beacons were erected and 20 moorings for vessels were

placed within the inspection district.

Up to and including 1875 were found in the inspection district 8 light-

houses, 7 beacons, and 407 moorings ; in 1876 were established ~> beacons

;

in 1877, C beacons, 22 moorings; in 1878, 11 beacons, 12 moorings; in

1879, 4 beacons, 20 moorings. Total at end of 1879, 8 light-houses, 33

beacons, and 461 moorings on a coast stretch of 14 (Norwegian) miles.
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When the work proposed by the chief inspector this year is accom-

plished, and this will probably require a couple of years, the number of

beacons and moorings may be considered sufficient. The proposed fix-

ing of rings I have not been able in many places to recommend, since,

in the case where a vessel lies moored for a long time, bow and stern,

and this forms the majority as a rule, I regard it a matter of vital im-

portance for a vessel to establish the mooring in a convenient place

ashore, especially as this work can be accomplished with ease and with

moderate expense. With two rings, a drill, and a hammer, a mooring

may be placed in one hour, or at the most two hours, and I should re-

gard it a wise precaution if the insurance companies require that these

articles form a part of every vessel's outfit.

Last year Gloppen light (Sorvaagen) was changed from the sixth to

the third class. Thereby Balstad light has become less important as a

range light for West Fjord, and since it will also be more useful as a

guiding light to Balstad, the light-house board has taken into consid-

eration the question of its removal.

The appropriation of 27,900 crowns ($7,477.20) for inspection during

the fiscal year will probably be spent. At the same time, of this amount
will be returned to the public treasury: Fines, 1,126 crowns ($301.77);

for telegrams, 3,200 crowns ($857.60).

The appropriation of 1,200 crowns ($321.60) for extraordinary expenses

of inspection in East Sound was not used.

The implements saved and not required during the fishing are pre-

served in Svolvaer and Sund. The disbursements amounted to 656.26

crowns ($167.57), exclusive of the pay of the inspecting force, and the

receipts were 1,195.75 crowns ($320.46), of which 935.45 crowns ($250.70)

arose from auction sales of implements saved over from last year.

The correspondence-record of the chief inspector shows, for the term,

1,610 outgoing and 870 incoming issues, including telegrams. The office

work, which is done exclusively by the chief of inspection, is thus con-

siderable. Besides, the chief inspector is accountant as well as writer

of responses which are made in fishery matters to the Government, as

well as to i)rivate individuals, (partly also in affairs which lie outside of

the domain of the Loffoden fishery), involving much labor.

As I pass on to the report of the fishing itself and its progress, I may
remark that the statistical data are repeated in most cases for the last

5 years, in order that the administration, scientists, legislators, fisher-

men, and merchants may have the summary needed; for a report which

deals exclusively with a single year's fishing, and which is published

a long while after the end of the fishery, will be valuable only his-

torically. Although I have labored towards this end for the space of 5

years, the report will not, until 1881, take the form which I think it

ought to have in order to be useful. I have, for instance, in prosecut-

ing this work during the year, been able to dispose of the months of

Octol)er, November, and December only.

The arrival of the fishermen was delayed by stormy weather in the
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last third of January and the beginning of February. On the first of

February, consequently, not more than one-third of the fleet was present.

The majority arrived between the 8th and the 14th, at which latter date

not quite two-thirds had come out. At the close of the following week
the fleet was assembled. Those which arrived late were partly deep-

water fishermen, partly fishermen from neighboring districts, who went
to Loffbden for the sake of the Ostnaesfjord fishing, and partly fishermen,

who had previously carried on winter fishing in home waters.

The Finmark fishermen, as usual, begun to clear at the end of March;
however, because of the fear. of low prices, fewer than common were

destined at first for Finmark waters. The cessation of the fishing in

Ostnaesfjord before Easter, and in East Loffbden immediately after,

soon gave an opportunity for a general break-up in the first 8 days of

April, after which time scarcely a single foreigner was fishing east of

Balstad. Westward, nearly 1,000 boats were engaged.

Table VIII shows the number of boats which were present in the

different inspection districts at the close of each week. For the weeks

ending February 14 and March 20 there is given besides a special state-

ment for the different methods, wherefrom it will be seen that nine-

tenths of the line fishermen had come in the middle of February,

against only a little over seven-tenths of the net fishermen ; whereas

the opposite proportion existed last year. Of the deep-water fishermen,

as usual, only a little more than one-half had arrived.

Moving (shifting berth) during the fishery occurred to a greater ex-

tent in the latter half of February from East to West Loffbden, where,

however, some were obliged to sail as far west as Reine for want of

house room in the remaining stations ; in the first half of March, also,

they moved from Ure, Stamsund, Henningsvser, and a part of Hopen,

to the more easterly stations and to Ostnaesfjord.

Table VIII.

Week ending-
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Table IX states the number of boats present at the close of each half-

month during the last 5 years. In the table also is given the time of

the Easter holiday, from which it will appear that it has had less to do

with the departure of the fishermen than persons generally are dis-

posed to think it has.
Table IX.

Time.

Middle of January
Beginning of Febmary . .

.

Middle of February
Beginning of March
Middle of March
End of March
End of first week in April

First day of Easter

1876.

April 16.

Number of boats present.

1877.
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X

1
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The total number of fishermen was 27,232, representing 5,753 crews,

which is the largest force recorded in Loffoden. Compared with last

year the increase is 1,676 men, or 471 crews ; and, as compared with

1872, when the fleet was the smallest, 10,459 men, representing 2,107

crews, or 58 per cent.

Table XI gives the number of fishermen from the different parishes

for the last five years, as well as the relative proportions in the parishes.

Table XI.
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Table XII.

Parish.

Statsbygden

.

NsBro
Kolvereid

—

Leko
Brono
Alstahoug .

.

Mo

From 1879.

Men.

Incre»;8e. Decrease

Nsesne
Liiro
Hadsel
Sortland —
Buksnffis...

' Vaagen
Bodo
Folden
Hammeio .

.

Lodin^eu. ..

Kvaedtjord .

Ibestad
Trondenaes .

Sand
Lenvig
Balsfjorden
Lyngen . . .

.

Total

67
92
59
51

156
53

85
90
202
267

56
65
70
69
107

50

39

1,649

Table XIII states the relations of the different modes of fishing-

during the last five years. Compared with last year, net-fishing has

diminished and line-fishing increased, a result of the poorer net-fish-

ery last year.
Table XIII.
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somewhat again. The great difference between Loffoden and Yes-

teraalen districts, their proportion being double that of the others, is

owing to the fact that net-fishing gradually decreased from 65 per

cent, in 1862 to 9 per cent, in 1870. Later, in 1874, it advanced to 33

per cent., but in the following year it again fell off to 22 per cent.

Table XIV.

—

Percentage of the population.
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Table XV.—Percentage offishermen.

Yariation between the modes of fishing from
1860 to 1880.

Netters.

Maxi-
mnm.

Mini-
mnm.

Trawl-line fish-

ermen.

Masi-
mam.

Mini-
mum.

Deep-bait fish-

ermen.

Maxi-
mnm.

Mini-
mum.

Combined Lofibden fishermen
South Trondhjem District ...

North Trondhjem District
South Helgeland Bailiwick .

.

North Helgeland Bailiwick .

.

Salten
LoflFoden and Vesteraalen . .

.

Senjen and Tromso

8
47
38
13

3
3
0.6
4

Table XVI shows the increase or diminution since last year (marked

with the sign—) in the number using the different methods. With the

exception of a slight increase in the Trondhjem counties, the number of

net-fishermen has everywhere decreased; the number of line and deep-

bait fishermen (hand-liners), on the contrary, has increased.

Table XVI.

—

Kumher of men.

District.

South Trondhjem County
North Trondhjem County
South Helgeland BaUiwick
North Helgeland Bailiwick
Salten Bailiwick
Loffoden and Vesteraalen BaUiwick
Senjen and Tromso Bailiwick

Total

Increase or decrease in methods
since last year.

Net.

48
48

-118
-305
-197
-141
-202

-867

Trawl-
line.

— 6
10

190
37

450
768
284

1,733

Deep bait.

215
238
68

—28
66
146

In the last column of Table X is stated the number of hired men em-

l)loyed in the different districts. Table XVII gives the number in the

various counties and bailiwicks for the last three years. In South

Trondhjem County, and in Loffoden and Vesteraalen Bailiwick, the num-
ber was increased by 700 and 9 per cent., respectively; in Senjen and
Tromso Bailiwick it was diminished by 14 per cent.; the remaining

places were unchanged.
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Table XVII.

557

District.

South Trondhjem County
North Trondhjem County
South Helgeland Bailiwick
North Helgeland Bailiwick
Salten Bailiwick
Lolfoden and Vesteraalen Bailiwick
Senjen and Tromso Bailiwick

Total

Hired men.

1878. 1879

5
57

897
573
453

1,182
140

3,307

18
84

1, 027
668
594

1,511

1880.

145
79

1,072
670
602

1,649
196

4,131
!

4,413

Table XVIII gives the number of hired men for the last three years

in the districts which have more than 100. The increase has been
greatest in Buksnaes and Vego, whose population almost exclusively

fishes from Balstad (Buksnaes). The increase from Tjoto is due to the

fleet therefrom fishing at Henuingsvaer.

Table XVIII.

District.

Stadsbygden
Vego
Alstahaug ..

Stamnsea
Hero
Tjoto
Vefsen
Hemnaes
Nseene
Gildeskaal .

.

SkjaBrstad. . .

.

Flakstad
Buksnses
Vaagen
Hadsel

Total..

Number of hired men.

1878. 1879

2,545

2
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Tablk XIX.

From what district.

Net.

3 W

Trawl-line. I Deep bait.

Eastward of Henningsvper

:

Brettesnffis, Skroven,58t-
naesljoiden, Svolvter,
Kabelvaaff, Storvaagen

,

Orsvaag, Orsnses, and
Hopen'. 5,863 943; 9751 12

HenuiussviBi-
|
2,496 423, 423j ..

OpTue to Ure : I'll
Ocrne, Stamsund, Stene,
and Ure

Brandsholmene to Kufs-
fjord:

Brandsholmene, Balstad,
and Rufsjord

Sund to Loli'oden Point: [
i i

Sund, Keine, Moskenses, '

Sorvaagen, Aa 1,032 189 240| 152 1,

Total number.

^ ^

its.
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Yaagene to Fre ; in 1879, from Henningsvaer westward, and partly in

Skroven; in 1880, from Hopen eastward, and to some extent westward

also.

The reason that the catch in East Loffoden is proportionally so large

is, that nearly 500 boats, which had been engaged at stations farther

west, participated here during ten to twelve days. The shares have,

on the contrary, averaged larger from Balstad westward. The propor-

tion between the number of fishermen and the catch has for five years

given the following average

:

Region.

BrettesnsBs-Hopen
Henningsvaer
Oeme-TTre
Brandsholmene-NufsQord .

NsBsland-Lofotodden
Rafteand

Fisher-
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The increased frequenting of these stations has been perceptibly noticed

from Salten and especially from Folden and Gildeskaal. The fleet from

Orlandet, Stadsbygden, Melo, andpartof Alstadhoug continue, as usual,

almost exclusively in Henningsvser ; the fleet from Vego, in Balstad

;

that from Belfjorden and Veieren, west of Sund ; and the force from

Tjoto and Gildeskaal, partly in Henningsvser, partly in Flakstad sta-

tions. Of the fishermen south of Brono only 26 remained westward of

Urebjerg.

Table XXI. -Statement of the distribution offishermen from the different districts at the

various stations.

District.
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Table XXI.

—

Statement of the distribidion of fishermen, ^'c.—Continued.

District
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Table XXII.

—

Number of merchant vessels prenent.

Week endins

—

.January 24..

.[iinuary 31..
Fibruary 7 .

rcbruary 14.

F<I)riiary21.
February 28
March 6
MaichlS
March 20
March 27
April 3
AprillO

3

C
10
41

50
51

21
70

101

111
.65

18

9
54
73
80
60
61
100

17
28
32

145
135
138
152
122
77
68
90
50

1

9
19
85
87
97
126
115
65
44
56
32

Total.

25

2
4
10
36

52
51
50
60
82

25

31
60
97

455
484
537
543
587
612
467
488
303

Table XXIII shows the imiuber of mercbaut vessels present foreacb

half mouth diiriug the last five years. From this it will be seen that the

majoritj' of the vessels came out earlier this year than usual, and also

that they left earlier than last year, siuce only half of them remained

at the close of the first week in April.

Taulk XXIII.

—

Xumber of merchanf vessels lyresent.

Date.
i

I

1876. 1877. 1 1878. 1879. 1880,

Middle of January
Knginning of February.
Middle of February.

1 80

I

300

Beffiuning of March !

370
460

' 360
Middle of March
Eud of March
End of first weeli iu April.

120
340
4.50

550
530
500

240
530
630
610
530

15
MO
2h0
560
600
600
480

455
537
590
500
300

Table XXIV contains a statement of the number of merchant vesvsels

and passenger vessels (Bygdefarere) present in Loffoden March 16, also

their home port, rig, draft, and complement of men. In the last column

is given the number of lodging vessels and vessels laid up. Of these

"last, 33 were from Loffoden aud A^esteraalen, of which number three or

four have been previously included among the passenger vessels, and

the rest among the merchnutmen. The total number of vessels here

March 16 was 676, witli a combined tonnage of 350,000 tons and a force

of 2,932 men, including the captains, this being the largest number of

vessels known to have been assembled iu Loffoden.
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Table
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Table XX V^ I la shows the distribution of vessels at the diflPerent sta-

tions on the Kith of March.

Table XXVII a.—Number of vessels present March 16.
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Table XXVIII.

—

Merchant veatela present March 16.

[M]

Region.
!

1876. I 1877. i 1878. ' 1879. 1880.

Raft.siiudet - . .

.

Brettcsurt's—Hopen
Heuiiiiijisvar
Oeruf— Lire

Brandsholniene—Nufsfjord . . .

.

Nwsland—Lofotodden

Eastward of Henningsvajr
"Westward of Henningsvaer

Number present in OstuoBsfjord
Number present in Raftsundet.
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Table XXX gives the number of "other" outside industries attracted

to Loifoden by the fishing.

Tablk XXX.

—

Other oiitfiide industries represented March 27,

Trade.

Merchants
Wat-chm:iker8§
Gold aud silver smiths §
Other mechanics
Photographers
Laborers
Splitters
Wholesale buyers
Eating-bouse keepers .

.

Musicians
Panorama exhibitors. .

.

Acrobats, &c
Without regular work.

.

Total.

m
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ningsvser, and 2 in Balstad; 5 of these were granted to residents. The

nmnber of dealers this year was :

Eesideuts 58

Inc mers 163

From vessels 124

Watchmakers 30

Goldsmiths 9

Total 383

or 1 for every 80 men who were present during the fishery.

Table XXXII.

—

Number of incoming tradesTnen,
*

Kind of trn<l«>.
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Table XXXIV gives the number of days, Sundays and holidays in-

cluded, from January 16 to April 14, wherein the weather, either wholly

or in part, prevented the fishermen from setting or hauling their imi^le-

ments. Altogether, in East Lotibden during 43 per cent., and in West
Loffoden during 48 per cent, of the fishing season the weather was such

jis to interfere with the business. This year, also, most of the unfavor-

able days occurred in periods, for instance, fi om January 20 to February

5, from March 4 to 14, and from March 30 to April 4.

Table XXXIV.

Detained by weather 'between January 16 and
April 14.

Month. East Loflfoden.

Whole day. ' Part ofday

January ..

February ,

Mi.rch
April

Total 18

West Loffoden.

Whole day. Part ofday.

15

Table XXXV gives the number of days of detention in port, because

of bad weather, in the different inspection districts

:

T.-UJLK X.X.XV.

—

DaijH of detention in port on account of weather from January 16 to

April 14.

•January.
I February. ; March. April. Total.

Inspectiou district.

j
^ ^

I
^

Skroven
Svolvaer
Vaagene
Hopen
Henningsvfer
Stamsund
Ure
Balstad . . .

Lnnd
Soi'va.agen ...

+3 ' D Co
C^

I

K. ^
I ti.

1 !

-2

9
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differeuces in the stations, often have their implements placed in the

same waters. It will frequently happen, therefore, that while one fish-

erman, who lives in a certain place, is legally entitled to haul his gear,

another one who has his gear in the same waters may be forbidden to

do so, because he lives at a different station. It is es|)ecially during

the so-called partial sea- weather that so many different coiulitions, such

as size of boat and crew, ability of the men, and their acquaintance with

the water, distance of the gear from shore, situation of the place, cur-

rents, direction of the wind, condition of the fishery, «S:c., are to be con-

sidered in deciding to what extent the implements can be used, that

the question can be settled only by the boatmen themselves.

Table XXXVI shows the average number of entire and partial storm-

bound days since 1875. This year tlie weather has been nearly like

the average of the last five years, and somewhat better than the aver-

age of the last four. On the other hand, the rough weather which

occurred at the close of January and the beginning of February, during

certain days, was unusuallj^ severe. The water, especially, was very

high.

Table XXXVI.- -Arerage number of stonn-homid days, partial and entire, from Janunry
16 to April 14.
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according to which the explanations of shipwrecks occurring of late

years are recorded. In these six years 95 persons were lost by ship-

wreck, 21 by other accidents, and 282 were rescued ; so that 75 per

cent, of the shipwrecked were saved.

T.\BLE XXXVII
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Table XXXVIII.—Loss of boats.
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For comparison with the preceding years is here given the mean tem-

perature at midday for each half month since 1877.

Table XL.

Time.

January 19 to 31
February 1 to 14 —0.6
Febru.iry 15 to end
March Ito 15
March 16 to 31 -

A pril ItoH

Mciiu tcinporatiire
Mean low temperature.
Maximum c<ilcl

Air
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Table XLI.—Observations made hy direction of J. B. He, telegraph inspector in Tromso
District.
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Table XLII—Continned.

575

jtTjgnst .

.

A verage

A verage

<>i tobor.

A rerago

XoT ....

"Wind. Temperature of water.

30 fothoms.

NE.
1 26.7

11 II). 7

13! 18. 4

15j 19.3
17! 23.7
19; 16.8 NE.
23 14.4 WSW.
26 12. U W.
28 14.0 NE.
30' 12 NNE.
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months, from the close of April to the end of July, elapse before the water

recovers from the effects of the winter temperature. At the bottom, in

100 fathoms, the temperature has been constantly about 6.4. It is fur-

ther evident from this table that the water has not begun to grow cool

before October, and also that the cooling has not ocicurred gradually,

but has been rather uniform throughout until the middle of December,

also that a somewhat shorter time is required to effect the normal win-

ter condition—the coldest water at the surface and a gradually increasing

temperature towards the bottom—than is required in summer to produce

the opposite condition—the warmest water at the surface and a decreas-

ing temperature downward. After the middle of December the decrease

of temperature has been slower. The water has been warmest from the

middle of September to the beginning of October; the temperature dur-

ing this time has been uniformly between 10 and 11 degrees from the

surface down to a depth of 70 fathoms. The fact that the temperatun-

of the stratum of water lying between 30 and 70 fathoms increased so

considerably in the space of three weeks can only, so far as the upper-

most portion is concerned, be ascribed to the direct influence of the

warm water lying above it, if we admit that its greater saltness mak(rs

it a better conductor of heat; but may certainly be explained more read-

ily by an afflux of warm water, probably from the shallow places in

Ofotfjord.

Tablk XLlll.

s

May:
i

First half ' 2.7
Second half 8.

5

Juu©

:

First half 9. 3
Second half 11. 5

•Tnly

:

First half I 15.4
Second half 18.7

Aiij;ust

:

First half i 19.4
Second half

j
15.1

September : 1

First half | 11.8
Second half 11.2

October

:

I

P^rsthalf - 6.8
Second half •----.[ 1. 6

November

:

First half !—1.5
Second half !

0.6
December

:

|

First half -2.4
Second half ! 1.6

January

:

Firsthalf 0.8

;so fathoui!<

3.3
5.8

6.5
7.0

10.7
11.5

14.2
12.0

10.9
10.3

10.2
8.3

7.6
5.4

3.2
5.0

.5.6

6.5

9.2

10.0
10.2

10.4
8.6

7.6
5.8

3.2
4.4

5.0
5.8

6.x
6.4

7.1
8.2

10.8 I 10.0
10.3 10.4

10.5
8.8

7.9
6.0

.MK.^N TKMI'K.RAITKK OF WATER.

100 fathoms.

3.6
4.3

5.1)

6.0

6.4
6.6

8.5
10.5

10.7
8.7

7.7
6.3
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The temperature of the water has beeu taken daily at the surface

iiud at depths of 5 aud 10 fathoms. The results are set forth in Table
XXXIX. The lowest temperature at the bottom and surface was 0.5

(in the beginning" of March). The difference between the lowest weekly

mean temperature at 10 fathoms last year and this year was only O.U

at the surface and nothincf at the bottom. The highest temperatures

were 3.5 and 4.0 (beginning of February). Regular observations at

greater depths, 30 and 80 fathoms, were not taken, for want of time.

In all 38 series of observations were taken in 30 fathoms, and 40 at

greater dejtths, against 63 and 58 last year. The same instruments were
used in taking the observations as last year, namely, 2 Xegretti and
Zambra thermometers, which were kindly lent to the inspection party

by the Meteorological Institute. The same instruments were used by
Inspector Lie also. As the division into degrees is not very fine, an

error in reading of ^ degree is, of course, not rare. There appear, how-
ever, to be no more serious errors of observation. The observations

were made first at the surface and gradually downwards towards the

bottom.

Table XLIV.

Dat«.

Jail. 30 Svolvaer.
Feb. 2

Temperature of water at various depths from
the surface to the bottom.

16 Storvaagen.
21

Mar.

Stamsuiifl

75 4.

50 4.

75 4.

00 3.

25 2.

00 2.

75 2.

00 2.

00 2.

25:2.

25 2.
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Tahlk XLV.
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Table XLVI b.

579
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with last year, it is not improbable that the fish have been influenced

thereby in their choice of locality.

2. Since fishing begun at Islfendingen, the lower part of Sundstrom-

men, the temperature at 20 and SO fathoms was 4f degrees. The float-

ing implements placed 25 fathoms from the surface, and the bottom im-

l)lements set in 25 fathoms, took plenty of fish, while nets placed on the

bottom in 60 to 80 fathoms, where the temperature was six degrees,

caught almost nothing. The same thing occurred in OstnsBsfjorden

and Svolva^r during the fishing there. Many of the net-fishermen floated

only a portion of their nets, and ahowed the rest to remain on the bot-

tom, and the catch was generally good in the floated portion, and ex-

ceedingly light in the bottom nets.

3. The excellent fishery at Stamsund and stations farther west at the

close of February was associated with a rise in the water temperature,

which, from 2.50 at a depth of 35 fathoms on the 21st, increased on the

25th to 4.50 in 30 fathoms, and 3.50 in 20 fathoms. The same was true

of the good fishing which begun in Ostlofoten March 10. Tlie fishing

mentioned in Buksna^sfjorden under " Fishing at the different stations,"

and also the advent of cod whicli was noticed, March 17, between Stam-

sund and Skokkelvigoerne, occurred at a time when the warm stratum

of water had descended to 20 fathoms from the surface.

The conclusion which I reach from these observations is, that the tem-

perature which ai)pears best adapted to cod is between 3^ and 4^ degrees.

The circumstances which disprove the influenceof the temperature of

the water are the following :

1.. Since there were some fish in the seines, though in smaller and com-

paratively unimportant numbers, it follows that a temiierature of 5 to 6

degrees is, at all events, not a barrier to the presence of cod.

2. Although the good fishing westward of Stamsund begun with a

temi)er<iture of 4 degrees in 30 fathoms, it remained good, and in the

early part of March it was even unusually good here as well as at Gem-
sostrummen, though the temperature gradually decreased to If degrees

in 20 fathoms and 2 degrees in 35 fathoms—which again seems to indi-

cate that comparatively cold water is not prejudicial to the thriving of

cod.

3. The fishing, which was excellent at Sund March 10, was poor on the

11th, though the temperature conditions were the same on both days ; so

this ap])ears to be no assurance of a permanently good fishery.

It is shown by the combined observations also that some good fishing

has taken place in depths where the water temperature varied from 2

to 5 degrees. Since this is the greatest variation which has been ob-

served during the winter on the banks, and since the taking capacity of

a net is oidy 3 to 4 fathoms ])erpendieuhu]y, I conclude that the tem-

perature of the water does not play the role in the fishing that one would

suppose, at first consideration, should be ascribed to it. Examinations

of the temperature of the cod itself at different depths would have been

interesting, but I had no thermometer which was suitable therefor.
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The observations this year liave indeed been few, although they were
begun the same day or the day after the lishing comnienced. Although
the frequent and soinetiuies considerable and irregular falling and rising

of the warm water scarcely allow any hope of a practical result, and in

spite of the little encouraging conclusions whereto the j ear's observa-

tions have led, it is my intention to continue these observations as far as

time allows.

Table XLVII shows how many livers made a barrel at ditferent

times during the fishery. The numbers above the line indicate those

taken in nets, below the line those caught by lines. Compared with

the four preceding years the fish this year have been distinctly fatter,

and, es{)ecially, they have retained their fatness longer than usual.

The increased i^roportion of liver in the districts of Stamsund and
Sorvaagen at the close of February was associated with the excellent

fishing there, and seems to indicate a new arrival (offish). The stated

proportion of liver at the end of the first week of March to the quantity

of fish htis not been so great in any of the four preceding years at the

same time; and one may i^ossibly, from this longer-retained i)roportion

of liver, draw the conclusion that the East LofiToden fishery in March is

due to the incoming of new fish and not to an afflux from West Lofib-

den. The observations are, however, higldy uncertain, and cannot be

otherwise; so it is difficult to base any decision upon them. On the

average oSa cod are estimated to iiave yielded one barrel of livers, or

78 pois (0.05 barrel) of oil. Acconling to the inspection tables, the

jtroiiortion between fish and liver has been as follows:

1S(;{)

1S70

1871

1872

1873

1874

Cort.

450

350

400

350

390

400

An average of 400 to the l)arrel of liver and GOO to a barrel of oil

Table XLVII.

—

Naniher of licers in a barrel.

1875

1870

1877

1878

1870

1880

Cod.

440

415

425

420

420

385

.
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Table XLVII.—N«m6er of livers
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Table XLIX gives the i)rices of the other fish products and of bait.

The prices of roe have been somewhat higher, of liver a little lower

than in the last few years. According to these prices the value of one

tish round has been 20.8 ore. Bait has commanded an unusually high

price.
Tablk XLIX.— I'riceH {in ore).

Inapeotion dietrict

Skroven ,

Svolvasr .

Vaji;;ene .

Hopi'ii . .

.

Liver.

Barrel.

H»-iiiiin'iST»r

-Stainsuud

Bait.

Ting.
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Of the total export of roe 15 j)er cent, is assumed to be of the second

quality. The cost of split cod may be estimated at 8.8 crowns ($2.36)

per 1,000.
Tablk L.—Prices.

Year.

Fish.

1873
1874
1875
1876
1877
1878
1879

C3 ®
o o
•J'S
to P'

t» o

Export price.

Split
cod.

Dried
cod.

Per hundred.

^6 21
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Tablk LII.

585
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Table LIV shows the inspector's statement of tish, roe, li%'ers, and
medicinal oil at the close of each week, also the number of fishing days.
In the quantity of liver is not included that portion which is used in

the lUiMinfacture of medicinal oil. Only a day on which there is fishing

throughout the Lofibden Islands is considered an entire fishing day.
The best yield in proportion to the number of fishing days and the size

of the fleet was <luring the week from March 7 to March 13 (the most
fish taken) ; the next best was in the week from March 14 to March 20.

In January ainl February there were caught G,00(),000 {22.7 per cent);
in March, 18,5()0,000 (09.8 per cent.) ; and in April, 2,000,000 (7.5 i)er

<;ent.). The number of fishing d:iys from January 11 to April 14 made
up rt[) j)er cent, of the whole time.

Table LlV.— JVevkli/ stafeinenl of the ijivld.
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Table LVI gives the eatcb of fish by the different methods.

Table LVI.— Yield by the different methodn.

587

InsptJCtion district.

Skroven
Svolvaer
Vaagene
Hopen
Henningsvair
Stamsnnd
Ure
Balstad
SSrvaagen .

.

Total-..

1,000 fish.

Net.

1, 320
1,000
3,500
1,750
2,330
1,950

200
250

1,000

13, 300

Trawl- , I>e«p
line. bait.

570
2, 400

470
1,400
1,000

500
450

1,570
2, 190

160
600
:<it

IJO
170
120
5«

11,450
I

1,740

Tal)le LVll shows the proportion between the different kinds of fish-

ernien and the yiehl of the methods in the hist five years. In the last

three years the nse of lines has given proportionally the best yield. A
comparison of the last nine years shows that the nse of lines has given

t\\it most certain yield, since there were only two years—187G and 1877

—wherein the catch was j)roportionally small in relation to the number
of line-fishermen, while the nse of nets has furnished a relatively small

yield in six of the nine years.

Table LVII.
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Table LVIII.

Tear.

Yield of guano factories.

Saaoen. Lerosen.

LyngvsBr.

Guano. Fish meal.

, Heads
Total. con-

sumed.

1875 .

1876.
1877
1878.
1879.

11, 6D0
10, 000
9,880

l.'f, .'300

10, 700

Average
j

12,350

SnckH of i;0(l ponnd.s. 2 pound 200-i)oniid ,..,.
pacliaftos.

8,000
9, 9(!0

8, 030
(i, 150
7,600

4,000
3,100
4, 080
2,210
2,340

1,900
2,420
1, 200
1,500

8,070 3,140

23, 650
23, 00(1

22, 5(KI

2I,H(J9

26, 640

2S, 550

14.3
14.0
13.7
13. 2
16.0

10 6

Of uu'dicinal oil rnaimfactorios tliore are now two in Skiovcii, one in
Svolvicr, two in Kabelvaa^^, two in Hcnninj^svier, an<l one in cacli of
the .stations Stamsund, Stene, and Balstad, Altogetlier tliey can util-

ize about 500 barrels of livers daily.

For consuini)tion during; the fishery are used 750,000 fish. For use at
home fully 250,000 are sent. This million is not ineluded in the forego-
ing- statement.

According to the statemcMit of the" treasurer of the medical fund, the
nu'dical ta.xes for 1870 amounted, in tiie (;ounti(>s of Norland and Trouiso,
to 05,11>0.;5;; crowns ($25,404.05), divided as follows:

Crowns. Dollars.

187,077 times 120 si)lit cod, 22,521,240 fish .. 25, 023. 00 (>, 700 32
2(5,370 vogs of salted lish in vessel 293. 00 78 52
718,013 vogs of dried cod,* 19,386,351 fish .

.

23, 933, 77 0, 414 25
271,700 barrels herring . . ]8, 113. 73 4, 854 48
597 baiTels other salted fish 39. 80 10 07
04,898 barrels oil 25, 959. 20 (5, 957 00
35,325 barrels roe 1 ^ 7(56. 23 473 35

95, 129. 33 25, 494 65

For bait it is estimated that there were consumed 10,000 barrels of
salted and 40 barrels of fresh herring, 8,000 barrels of cuttle fish, and
1,300 barrels of mussels, tin; coud)iiU'd value of which was 400,000
crowns ($107,210).

The aggregate (irons yield of the Lofloden (ishery is worth a little over
5,500,000 crowns ($1,474,000).

Table LIX gives tlu^ average share which has generally fallen to the
ditlerent methods of fishing, also the greatest share, as'far as known
to the inspectioii ofHcers^ The average share was 200 crowns ($53.60).

* Wher(iv.T dried co<l are reduced from weight tonumber, 27 fish are calculated^ to
a vog (:}(i DjiniMh pounds).
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The avonige was, iu 1874, 270 crowns = $72.30; in 1875, 390 cro\vus=

$101.52; ill 187(5, 305 crowns = $81. 71; in 1877, 410 crowns = $109.88;

in 1878, 300 crowns = $80.40; ami in 1879, 240 crowns = $04.32.

Wages of hired men were from 100 to 120 crowns ($20.80 to $32.16)

and expenses. In East Loffoden tlioy were occasionally rednced t() 80

crowns ($21.44).
Taui.k lix.

Inspection district.

Averase ahare. lliillu'st share.

Skrovon
Svolvser
Vaagene
Hopen
Henninfisvier rone
Stamsmul

j

^^^
.'.."'..... CO 68

80 40

$64 32
53 60
75 04
64 32
53 60

Ure
Balstad . .

.

S:::::::::::
I IVl

Sorvaagen
Moskeriaes.
Aa

67 00

58 96

$48 24
42 88

'4824'

42 88
56 28
45 50
69 68
72 30
75 04

j= a

$26 80
37 52
32 10
34 8t
32 16

^a

80 40
75 04
80 40

$n0 48
160 80

134 00
107 20
115 24
75 04

99 16
93 80
91 12
88 44

61 64

$85 76
53 60
107 20
85 76
09 68
80 40

107 20
142 04
107 20
125 96
112 56
125 9G

$53 60

The loss of iniplenicnts has been distinctly smaller than last year,

4's])ecially so iar as nets are concerned. In Skroven only one link was

lost,and'in Uopen ten to twelve, while, on the other hand, an individ-

ual in Kabelvaag has lost two settings. The loss of lines has been

proportionally greater in I lenningsvan- and Balstad. The loss is every-

where attributed to a <uiirent, which set westward with unnsnal strength

in the latter half of February. In the beginning of I\Iarch it set east-

ward. From many i)laces comes the complaint that the implements are

too lightly weighted, both lines and nets, and a desire lias been ex-

pressed that the law-making power should interfere. In order that the

weiglits, which ate at present insuiricient, may be satisfactory they must

be so heavy as to materially increase the labor of the ordinary daily

business, so that it is donbtful how far they will secure any correspoiul-

ing advantage. There was at one time an association in IStamsund

whose members i)ledged themselves to use anchor-stones of a tixod

weight; but, so tar as I remember, it existed only one year, and T am

not awar(>, that the experiment was repeated.

Of Hoating implements floating lines were used exceptionally in East

Lotlbden and more commonly than before in West Lottbden. Floating

nets were used only a little westward of Storvaagen, and then nets

tloated under water were always employed. Eastward nearly one fourth

of the men used surface-floating nets.

The Lotfoden fishery this year has been next to the greatest known,
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U.H the number <»f tisb (;aught was at least 27,500,000, including what
were used duiing tlie lisbing- and carried in for use at Lome. It exceeds
the catch ot the preceding year by one million, and is only a little over
a million less than the catch of the rich year of 1877, when the yield to
Ai)ril 14, was 1*8,750,000. For individual Ushermen, ou the contrary,
the yield was smaller than in any preceding year since 1800, if we except
ISOO. The a\'erage catch, excluding what was used during the lishiug
or at home, was 070 cod for each tislierman, or 100 tish fewer than the
average from 1800 to 1^70, both inclusive, while the average price, 20.8
ore for a round tish, is smaHer than at any time during the period named.
In order that the tishermen, at tlu^. prices of the year, should have a net
protitof 100 crowns ($20.80), the cat(;h should have been somewhat over
six millions greater, or :>3,000,000 in all.

Table LX shows how the gross expenses of the fishery, 5,500,000
crowns ($1,474,000), were divided among the different items of expense.

Table LX.

Itonxs of expense.

$385, 920 00
343, 040 00

26.0
23.0

License ($14.20 per fisherman)
Food :

Leather jioo'ls
[

Wood .ind lod^iing ^
Bedclothina;
Expense of laying up .'.'.'.'.'!"''.'.'.".".'.".'.'!"

72! 360 00 5.0
Boiithiie. .

I

91,12000 i 6.2
Interest and wear and tear

j 259 960 00 ' 17.

6

Li'f« .'.!!!'. I 8oU00 00 .^4
^"^

j
107, 200 00 7. 3

Division of expenses.

Total.
Per
cent.

58, 9C0 00
I

4.

67, 000 00 ! 4. 5
13,400 00

i

1.0

1, 479, 360 00 100

The costs are divided as follows: For imi)lements, 2,010,000 (irowus,

or ;J0.5 per cent.; personal expenses of fishermen during the fishery,

2,070,000 <-rowns, or 37.5 i)er cent.; and only one-fourth part, 1,440,000
crowns, or 20 per cent., remains for the support of the family and other
expenses at iiome, ])artly during and partly outside of the fishing

season.

The cour.se of the fishery was, in the main, as follows: As early as
the beginning of January a considerable number of cod appeared to be
juesent from Vaagen westward, ])articularly at Stamsuud and west-
ward from Sund. Fishing was carried on, however, by several resident
fishermen. In the middle of January 900 boats had arrived; but bad
weather almost totally prevented work for the rest of the mouth and
during the early i)art of February. From the middle of February to

the 0th of March was the height of the fishing season from Henningsvaer
westward, and tlie fishing was partly good from February 24 to March
4. while it was poor eastward, except at Hopen February 27 and 28 and
Mai-ch 1, when it also became to some extent good here, especially with
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trawl-lines. On the Sth of March exceptionally good fishing begau at

all station.s from Hopen eastward to and including OstniT?.stjord; west-

ward there was good fishing, also, everywhere until the 10th, when it

became poor at stations from Balstad westward; at the remaining sta-

tions the good fishing continued until the lUth, after which date it was
poor everywhere. In Ea^st Lofibden there was an especially good fish-

ery from March 14 to the 20th, during which week 8,7.")0,000 fish were

taken, the largest week's catch known to have been made. The East

Lofibden fishing closed, so far as Ostn;esfjord is concerned, on the^Oth^

and at the remaining stations about a week later. At the close of March
fishing began again to be sufiiciently good, though irregular, from Heu-

ningsvier westward. It was, however, not i)ermauent, except at the

first-named station and in the region from Sund westward, where it was
cpiite good even until the middle of April.

A peculiarity of this year's fishery was that the cod almost irom the

beginning remained near the shore ; besides, they were found near the

surface, and most of the fishing was done at depths of oO to 40 fathoms,

and sometime^s less. Their presence in not inconsiderable numbers was
proven, also, in many places inside the reef, where they ordinai'ily sel-

dom appear, as at Islaiudingen, near Sund, and in various coves of

Buksnassfjord. On a voyage from Stamsuud to Balberg Islands, on

March 17, tlu' inspection employes ol^served in many ])laces, where the

dei)th allowed the bottom to be seen, fish as large as cod, all of which

were moving northward and towards the land.

Table LXI gives the percentage of fishing days on which there has

been good fishing in the diflerent inspection districts.

Table LXI «.
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tolerably good everywhere in the first half of Febriiarj-, was so iu the

second half and until March 8, almost exclusively from Henuingsvair

westward ; later, on the contrary, and until the close of the month, that

is, from the 15th, almost entirely from Hopen eastward. The following

facts, however, antagonize this opinion :

1. Fishing began at all the easterly stations on the same day.

2. It continued iu West Loffoden with a good yield many days after

it had begun in East Loffoden.

3. It closed in West Loffoden at the same time at the majority of the

:stations.

If there was a marked advance from west to east this should have been

:shown by an increased fishery from west to east, if only for a short time.

Of course from March 4 to the 14th there was no commou fishing day,

:aud four whole days were spent ashore, the Cth, 7th, Dth, and 13th,

i>o that it was difficult to follow the course of the fishery. An advance

i5hould, moreover, have seemed an exceptionally good catch for the im-

Xdements employed; but this was not so marked as to be conclusive.

No relation between- the fishiug at the different stations, therefore, can

be shown this year with certainty. In order to reach a conclusion, if

possible, in the future, I shiill continue the detailed records of the fish-

ery which I begun in 1878. In the following table is given a synopsis

of the course of the fishery during the last three years:

Table LXI b.

Time.

Fii-nt hiilf of February.

;Spfond halfofFebruary

.

First half of March....

1878. 1880.

Henningsva-r to Bal-
stad.

Eastward of Hennings-
\sev, to and including
Svolvicr, Raftsundet.

Eastward of Ilenuinsis-
va»r, to and including
SvolviBr.

Ure to Hopen Good fiahing every
where

Henningsvrt-rtoStam-
sund, and part of
Ski oven.

i5econd half of March . . Balstad to Vaagen Westward of H e n •

j

ningsvter.
.April

;
Westward of Statnsuud . WestWard of Balstad

Westward of Sund. Ordi-
nai'ily quite good line
fishing everywhere.

Westward of Hennings-
v.Tpr.

To the 8th, westward of
Henningsvier; from the
8th, (eastward of Ilop^n,
to and including Ost-
niBsfjord.

Eastward of Hopen, to and
including Ostnajstjord.

Henuingsvajr, and west-
ward of Sund.

SiiKje the conditions in Raftsundet, Ostnaesfjorden and Gimsostrommeu
appear to be, in a measure, similar, I have examined the fishery in these

places of late years, as far as there was any to investigate, when I have

liad the materials to work upon. From the following table it will be seen,

meanwhile, that there is no regularity here, as one year there may be

tisliing iu all of the three places, during another year in only one of them.

As is well known, all experienced fishermen have fixed signs by which

they believe they can foretell the course of the fishery. Though such

rules of experience are generally based only on observations within an

extremely limited circle, they may j^ossibly have some value, wherefore

I seek, as far as possible, to confirm their correctness or incorrectness.
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Table LXI c.

5^3

Year.
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fishing was exceedingly small. In February and in the beginning of

March it was irregular and light except with trawl-lines during the sec-

ond and third weeks of February, when these implements brought good
and occasionally even excellent results. From the 10th of March to the

22d, on the other hand, the tishing was exceptionally good for all of the

imi)leraents. At the close of the month it declined, and in April it was
poor. The principal fishing this year was at ^'Hola."

Svolvcer.—Trawl-lines were first used December 30, and were hauled

on the day following with a catch of 13 cod. The next attempt was made
January 10 by three boats, which took 2, 8, and 1 1 cod respectively. At
the close of January the catch amounted to 100 for each boat employed.

In February and March the trawl-line fishing was irregular and light as a

rule until the 8th, from which time it was uniform and good, sometimes

excellent, almost to the close of the month. In April it was light again.

Nets were first used February 9. They were set on the 11th, and
caught from 100 to 400. On the 12th the catch of nets set at night was
from 100 to 700. If we except the 19th, when nets set at night excep-

tionally took 800, the fishery was irregular and light until March 8th,

from which time it was excellent until the close of the month.

Deep bait and day-line fishing were poor during the whole time ex-

cept from the 8th to the 31 st of March, when the boats frequently got

two or three loads daily.

Osfnwsjjorden.—Here the fish were found in January as well as in Feb-

ruary, and were caught at Langestrand, even in quite large numbers, in

the second week of February, especially with day lines. At the close

of February and in the beginning of March the fishing was extremely

uncertain until the 8th, at which date it became excellent, and continued

so until the 20th, when it suddenly ceased. Thus on the 19th the catch

in nets amounted to 2,000, and on night lines, GOO ; on the 20th these im-

plements caught 900 and 80 respectively. The 21st was Sunday. On
the 22d the fishing was extremely uncertain ; on the 23d the nets and
day lines were not once attempted, and the catch on trawl-lines was
from none to 15.

Although the fish disappeared suddenly from Ostnaesfjord, they re-

mained in the neighboring district of Svolv'ier eight days longer; since

as late as the 27th as many as 1,200 were caught in nets set at night,

and as many as 400 on trawl-lines. The 28th and 29th were holidays.

On the 30th the fish here, also, suddenly disappeared ; the catch in nets

set at night was from 5 to 50. As usual, there were some herring in the

fjord.

Vaagcne.—The lines set at night, six in number, were hauled for the

first time on the 9th of January, and took from 50 to 150 cod per boat.

In the first half of February this fishery became, towards the close, ir-

regular, but quite good. Later it was poor until March 8, from which

date boats as a rule returned with full loads until the close of the month.

In April again it was poor.
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Nets were first used January 16 by four boats, which caught 100 cod.

In February there was occasional good sea weather, as on the 7th, when
the average catch was 300, and from the 14th to the 21st. During the
remaining time the fishing was poor, except from March 8 to the 21st,

when it became good— in part excellent. On the last-named day the
nets took as high as 1,400; on the next sea-going day, April 5, 50-1,200,

being an average of 300 ; on the Gth, on the contrary, from none to 150.

The deep-bait and day-line fishing in February were somewhat better

than in the districts previously named. In the plentiful period, from
March 8 to 31, there were, however, some days, for instance, the 20th,

27th, and 31st, on which the fishing with this apparatus was poor, though
the other implements did well.

Eopen.—Trawl-lines were first used on the 7th of January with a catch

of 100 cod. During the rest of the month the catch varied from 20 and
30 to 150. From the Gth of February to the end of March, the trawl-line

fishing was uniformly good, often excellent, if we except certain days
in the beginning of the last-named month. Thus on the first of March
the average catch was 350 fish ; from the second to the fourth, on the

contrary, only from 7l> to 100, whereupon the fishing became uniformly

good again, sometimes excellent.

Four nets were first used January 22, and took from 8 to 150 fish.

In January and the first half of February the fishing was irregular,

mostly poor; during the rest of the month, on the other hand, though
generally irregular, it was mostly good. From March 8 to 31 it was
uniformly good, though not so excellent as in the more easterly stations.

Deep-bait and day-line fishing, with occasional short interruptions,

were next best from the middle of February to the close of March.
The rare occurrence on January 30 is stated of a great school of

large and small coal-fish {Merlangus carbonarius) inside of " Bikja."

Henningsvcer.—Four lines were set for the first time January 8. They
were hauled on the 10th, when the highest catch was 150. In Feb-

ruary the fishing increased and continued uniformly good, especially at

the close of the month, until the middle of March, whereupon it be-

came irregular, mostly poor. In April it increased again, and remained
quite good until the middle of the month, when it ceased.

Nets were hauled for the first time, January 22, with a catch of 40 cod

;

the second time, January 28, with a catch of 250 cod. As the line fish-

ing increased in February, so also did the net fishing, but the latter was
more uniform. The best fishing occurred at the end of February and
ill the beginning of March. From the middle of March to the close of

the fishery it was, with some exceptions, rather irregular and mostly

poor.

Day-line and deep bait fishing became good, sometimes very good, at

the end of February and the beginning of Marcli. The rest of the

time they were poor, and ceased in some places entirely from the middle

of March, when the majority of the boats shifted eastward.

Gimsostrommen.—Fishing was good here from the middle of Feb-
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ruary until near the middle of March, sometimes excellent during cer-

tain days at the beginning and end of the months named.

Stanisund.—Four lines set at night were hauled for the first time,

January 10, near shore with a catch of 30 to 80 cod. During the four

seagoing days which occurred in the week between the 11th and the

17th of January, the catch was uniforml^^ good, up to 300 per boat.

Between the end of January and the middle of February there were

nearly two days of poor fishing; from the middle it remained good until

towards the middle of March. Later it was irregular and poor.

Nets (set two or three nights) were first hauled January 17, and they

took from 300 to 950 cod. If we except the close of the second week
of February, this mode of fishing w^as good until the middle of March,,

whereupon it became poor, and so remained for the rest of the fishery.

Deep-bait fishing was good at the end of February and the beginning:

of March.

Ure.—Lines (set at night) were hauled first on the 8th of January
with a yield of 40 to 50 cod, which catch on the following week in-

creased to about 100 on two to three tubs of trawl. From the beginning

of February to the middle of March fishing was uniformly good ; later^

with the exception of a couple of days at the close of the last-named

month, on the contrary, it was poor.

One net set January 28 was first lifted February 4 and caught 12 cotL

On the 5th two boats hauled one which was set at night, and they took

8 and 13, respectively. From February the fishing was nearly as in

Stamsund, and likewise here during the last week of February and the

early part of March it was excellent.

Day lines, which went into use in the beginning of March, did well

until the middle of the month.

Balstad.—In the second week of February line fishing was variable

and poor, but after that quite good until the middle of March. At the

close of this month and in the beginning of Ajiril there was some good
sea-going weather also.

Net fishing begun with March and then became quite good, and for

a few days even very good, until the middle of the month.

In the middle of February cod were observed in Buksnsesfjord, a&

the native fishermen caught on night lines as well as day lines from 5

to 30 fish. There was no fleet up there, however, before the middle of

March. Nets and lines set on the IGth in Gravdal Bay and Gjerstad

Cove were hauled on the following day with a catch of 100 to 150. On
the 18th the fishing was quite good, especially with nets, but extremely

variable. On the 19th and 20th many fishermen gathered and suc-

ceeded well with nets—on the 20th exceedingly well even with day
lines, while the night-line fishery was small. On the 22d the fishing-

was ended. Since small herring were seen at the same time in the

fjord, the cod are supposed to have followed them. The cause of this

fishery can hardly be ascribed exclusively to the herring, since these

were present in large schools as well before the cod appeared in any
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abundance as after the close of the fishing. The fishing took phvce in

from 16 to 30 fathoms of water.

Sinid.—Lines were first used January 0, and caught from 50 to 100

€od. Later the fishing was done fiirther in, and the catch here appeared

to be somewhat more uniform. In February and until March 11 the

fishi'jg was evenly good ; later it was poor, until the close of the month,

when it again became good. In April it was variable, mainly good,

until the 9th, when it began to be small.

i^ets were first used by two boats January 28, with a catch of 200

cod. After that this fishery became about like the line fishery.

On the Cth of March fish were observed at "Islaendingen" (the lower

l^art of Sundstrommen). In the following week fishing was carried on
here by all kinds of implements; but the catch was extremely irregular,

because the weather was unfiivorable to the business.

Sorvaagen.—Trawl-line fishing here was somewhat better, net fishing

somewhat smaller, than at Sund.

Table LXII shows the catch at the remaining cod fisheries which

were of any importance.
Table LXII.
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Table LXIII.

[In millions.]
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Nor am I in possession of any official statistics for the Faroe Islands.

According to the author named above, the export was

—
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ture to ask that inquirymay be made through the consulate as to whether

and to what extent there is opportunity to obtain statements of New
fouudland's total export.

According to French reports the i)articii>ation of St. Pierre and Mi-

«quelon in the Newfoundland fishery has increased not inconsiderably.

I hare, however, seen no report of the amount exported, wherefore I

venture to beg that information in this respect may also be procured,

so far as these places are concerned, through the consulate in Quebec.

The yield of the French fisheries is, for the greatest portion of the

amounts given, from the weight of fish in salt. The bulk of the exported

jportioii, however, is dried.

The yield of the fishery of the United States for 1876 and 1879 is stated

to be only one-half that of the two preceding years. To judge from the

aium5>er of incoming fishing vessels the reports for 187C and 1877 can-

aiot fee correct.
Table LXIV.

[Times 100,000 pounds.]
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Table LXVI.

[Times 100,000 pounds.!

601
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Table LXVIII.

[Times 100,000 pounds.]

"Wliere to.

Export of dried and smoked cod &om the United States.

1876. 1877. 1878. Average. 1879

Great Britain and Ireland
Hamburg
Newfoundland and Labrador
Canada
Colnmbia
"West Indies:

Honduras and British "West
Indies.

Danish "West Indies
St. Domingo
Porto Kico
Hayti

Cuba
French "West Indies
Hollandish "West Indies

British Guiana
Hollandish Guiana
Brazil
South America
Other countries

2.7
21.3
1.9

0.4
0.1

11.8

9.9

25.6 19.
•f

3.8 ]

0. i!

5.11

7.5,

81.5'

14.5
19.2
19. 1

1.2

15.1

> 143.1 J .

0.3
1.0

Total.

Million fish, estimating fifty to a
hundrf'd- weight.

Yield of the cod fisheries, in
hundred-weights.

Numberof fishing vessels arrir-
ing.

Draught in tons

728

63.3
18.9
20.3

1.25.5

J-157.2J

17.0

94.7
7.3
21.6

116. 6

150.2132.5.^

1.8
4.9

0.3
1.4
8.0

0.2
1.4
4.3

161.9 193.6

8.1

735.4

461

19, 000

9.7

306.1

732

26, 700

8.9

0.4
18.6
2.0

r 6.5

0.6
3.6
1.3

74.0
25.7
20.8
0.4
0.9

15.7
0.5
11.0
8.2

200.0

10.0

825.

1

752

29,900

Table LXIX.

[Times 100,000 pounds.]
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Table LXX.
[Times 100,000 pounds.]

Destination.
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Table LXXIII contains a summary of the annual export. Including

the Faroe Islands, the total was 154,500,000 yearly, of which 28,500,000

was dried cod, and 126,000,000 split cod. Of the whole amount, again,

75,000,000 were caught in European and 79,500,000 in American waters.

The amount exported was greatest from Norway, 03,600,000, or 41 per

<;ent. ; next from Canada, 36,300,000, or 23^ per cent. ; next from St.

John's, 33,500,000, or 2ia per cent.; next from United States, 6,800,000,

or 4^ per cent. ; next from Iceland, 5,000,000, or 3^ per cent. ; next from

France, 4,000,000, or 2^ per cent.; next from Scotland, 3,500,000, or 2|

per cent. ; next from Faroe Islands, 1,500,000, or 1 per cent.; finally from

Holland, 300,000, or ^ per cent.

Table LXXIII.

Where from.
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(32,100,000 to 39,900,000); from St. John's, 16,000,000 (28,200,000 to

44,200,000) ; from United States, 4,700,000 (5,000,000 to 9,700,000) ; from

Iceland, 2,500,000 (3,100,000 to 5,000,000); from France, 2,700,000

(3,000,000 to 5,700,000); from Scotland, 2,000,000 (2,700,000 to4,700,000)

;

from vaiious countries, 26,000,000 (140,900,000 to 167,500,000).

Table LXXIV.

Destination.

"West Indies
Spain
Brazil
PortUL-'al

Great Britain and Ireland..
Italy and Austria
United States
South America
Germany
Denmark
British Guiana
Mediterranean
Canada
Newfoundland
Other countries

Total.

Millions of fish.

Total import (of split cod).
Times 100,000 pounds.

1872.

751.1
732.7
234.4
148.5
109.1
107.2
28.1
42.1
22.3
30.6

27.3
2.3

62.5

2298.

2

114.9

714.7
754.4
246.7
143.4
138. 8

96.6
56.2
29.0
26.9
28.0

32.1
21.3

2346. 8

117.3

803.6
772.6
291.4
161.0
138.6
132.5
87.7
36.7
28.2
30.9
27.9
24.3
15.4

751.0
746.2
264.0
168.0
142.

12T. 2

47.8
44.1
38.4
35.4

1876.

71.1

18.4
0.5
1.2

74.8

2621. 9 2459.

131.1
I

122.9

705. 6

711.0
205.0
160.6
118.9
107.3
47.0
60.0
35.9
31.9
33.0
24.7
22.8
10.0
28.2

2301. 9

115.1

1877.

780.7
781.5
209.

201.7
173.6
116.7
96.4
73.6
69. 1

'46.1
32.7
17.2
11.8
1.2

51.6

2722. 9

765.5
717.9
245.5
246. 9

134.7

118.9
97.8
79.8
6.5.4

45.0
25. 5

26.2
27.7
18.2
45.6

2660. 6

Aver-
ase.

753.2
745. 2

250.9
175.7
136. 5

115.2
65.9
52.2
40.9
35.4
29.8
24.3
14.5
4.4

57.5

37. T
37.3
12.5
8.8
6.8
5.S
3.3
2.6
2.0
1.&
l.S
1.2
0.7
0.2
2. »

2501.6 125.1

Table LXXV.

[Millions of fish.]

Country.

"West Indies
Spain
Brazil
Portugal
Great Britain and Ireland.
Iialy and Austria
United States
South America
Germany
Denmark
British Guiana
Mediterranean
Canada
Newfoundland
Other countries

Total 114.8 117.6

1872. 1873. 1874. 1875. 1876. 1877.

37.6
36.6
11.7
7.4
5.5
5.4
1.4
2.0
1.1
1.5

1.4
0.1

Total import (of split cod).

3.1

35.7
37.7
12.3
7.2
6.9
4.8
2.8
1.4
1.3
1.4

1.6
1.1

40.2
38.6
14.6
8.0
6.9
6.6
4.4
1.8
L4
1.5
1.4
1.2
0.8

3.6

37.6
37.3
13.2
8.4
7.1
6.4
2.4
2.2
1.9
1.5

0.9

0.1
3.7

35.3
35.5
10.2
8.0
5.9
5.4
2.3
3.0
1.8
1.6
1.6
1.2
1.1
0.5
1.4

122.7 114.8

39.0
39.1
1.3.4

10.1
8.7
5.8
4.8
3.7
3.5
2.3
1.6
0.9
0.6
0.1
2.6

136.2

1878.
[Aver-
age.

38.2
36.0
1.'. 3

12.3
6.7
5.9
4.9
4.0
3.3
2. 2

1.3
1.3
1.4
0.9
2.3

37. T
37.3
12.5
8.8
6.8
5.8
3.3

1.2
0.7
0.2

133.0 125.1

Table LXXVI contains a summary of the total import. Of the whole

quantity exported, 57,600,000, or 37.4 per cent., went to America;

92,000,000, or 59.9 per cent., to Europe ; and 4,000,000, or 2.6 per cent.^

to unknown places.
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The most important markets were : Spaiu, which received 37,900,000,

or 24.7 percent.; West Indies, which received 37,700,000, or 24.5 per

cent.; Italy and Austria, which received 18,400,000, or 12 per cent.;

Brazil, which received 12,500,000, or 8.2 per cent. ; Portugal, which re-

ceived 8,800,000, or 5.8 per cent.; Great Britain and Ireland, which re-

ceived 7,200,000, or 4.7 per cent.; Sweden, which received 5,300,000, or

3.4 per cent.; Holland, which received 4,500,000, or 2.9 per cent.

Table LXXVI.

Country.

Spain
West Indies
Italv and Austria
Brazil
Port ugal
Great Britain and Ireland
Swollen ,

Holland
United States
South America
Germany
Denujark
IJnssia and Finland
Beluinm
MediteiTanean
British Guiana
Otlur counti'ies

Total

Total average import
from 1872 - 1878.

Millions.
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47, 49, 50, 56, 57, 59, 60
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Sweden 68,74

Tanen 19, 29
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Temperature observations 40-47

Theft 5
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Time spent in fishery inspection 1

Tjoto 19,25,28
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Trawl-line fishery 19, 22-24, 26, 55, 57, 59, 62-65

Tromso 13-15, 19-25, 29, 31, 34, 41, 42, 53, 56, 65
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Trondenies 19,22,29,65

Trondhjem 19, 21-25, 28, 31, 32, 34

Turkey 71

Tysfjorden 19,29

United States 68-70, 72-74

cod fishery of 68

export of cod from 70

Ure n, 12, 13, 26, 27-30, 33, 34, 37, 39, 49, 50, 57, 60

fishery record 64

inspection district 6, 12, 17

Urebjerg 27, 28

Vaageue. . 11-13, 19, 22, 25, 27, 29, 30, 35, 37, 39, 49, 50

57, 58, 60

inspection district 2, 17
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Value of products 52, 53, 55

Vardo 14, 15, 19, 29
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Vego 19,25,28

Velfjorden 19, 28
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Whisky and wine, unlawful sale of 4
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Yachts 31,33
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VI.-EXTRACTS FROM NORWEGIAN OFFICIAL STATISTICS OP
FISHERIES FOR THE YEAR 1880.*

By Boye Str5m, Clerk.

As the introduction to the fishery statistics for the year 1878 furnishes

a full summary of the results of the Norwegian fishing industry during

the decade from 1869 to 1878, I shall on the present occasion confine

myself to setting forth the most important data presented by the sta-

tistics for 1880 as compared with those of 1879 and with those of the

above-named decade.

The total money value of the Norwegian coast fisheries, the fishing for

home use excepted, on the basis of the prices paid at the fishing-stations

in 1880, was 22,579,000 crowns [$6,051,172], In 1879 the yield was some-

what less, namely, 21,340,000 crowns [$5,719,120], but in the decade from

1869 to 1878 the average annual yield was 23,211,000 crowns [$6,220,648].

The values here quoted, which represent the annual gross receipts

which the industry has yielded the fishermen, are thus divided among

the different kinds of fisheries

:
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but even surpasses tlie catch of the year 1877, which, until now, was the

largest known. The fishery in the Loffoden inspection district yielded

27,500,000, while in 1879 26,300,000 were caught there, and the aver-

age annual catch from 1 869 to 1878 was about 21,800,000, with, how-

ever, a maximum in 1877 of 28,400,000. The fat herring fisheries, which

ever since 1876 have been decreasing, and which in 1879 did not yield

more than 443,000 hectoliters [1,257,012^ bushels], increased greatly in

1880, and yielded not less than 720,000 hectoliters [2,043,000 bushels].

Of this amount 440,000 hectoliters [1,248,500 bushels] were taken in

Loffoden and Vesteraalen inspection districts alone, and the great

majority of these—about 420,000 hectoliters [1,191,750 bushels]—were

caught in Eidsijord.

For information concerning the prices of fish at the fishing stations

is given the following tabular synopsis

:

1880
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Table II.—Table of export prices 1871-1880.

615

risli products.

Average.

1871-'75. 1876-'80.

Annnal average.

1877. 1878. 1879. 1S80.

Spring herring per hectoliter.
Great herring do
Herring do
Fat herring do
Sprat do
Dried cod per pound.
Split cod do
Cod-liver oil per hectoliter.
Roe do
Fish guano per pound

.

Fresb salmon do
Fresh mackerel,&c do
Lobsters per hundred

.

BECAPITULATION.

Herring fishery., products per pound

.

Cod fishery do
Other fishery do

Average per pound.

$4.33
4.82
3.06
3.94
1.88
.04
.04

12.71
9.91
.023
.192
.023

8.38

.02?.

.04

.039

$5.05
5.49
3.07
4.60
1.83
.038
.039

10. ^6
6.79
.019
.19
.027

10.34

.024

.035

.057

$4.97
6.01
3.38
5.08
1.85
.044
.05

12.69
10.23

.022

.17

.028
10.18

.027

.044

.062

$5.31
5.78

4.71
L85
.041
.038

11.97
6.12
.018
.18
.029

9.38

.024

.036

.064

$4.62

3.00
3.47
1. .'•>7

.038

.042
10.76
6.35
.019
.194
.025

10.72

,018
,038
,057

$4 56
4.82

4.69
1.96
.033
.034

8.99
5.87
.019
.194
.025

10.72

.024

.032

.051

$5.82
5.36
4. 29
5. 07
l.?8
.o;«
.028

8.45
5.36
.018
.194
.025

111.72

.027

.028

.054

.028

Table III.

—

Statement of the number of men engaged in the cod, fat herring, and mackerel

fisheries in 1880, and of the yield of the combined coast fisheries, excepting the catch for

home use, based upon the prices paid at the fishing-stations.

Fishermen engaged

—

In cod fisheries 80, 441

In fat-herring fisheries 35, 130

In mackerel fisheries 3, 719

Value of the coast fisheries

:

Cod $3,360,526 00

Fat herring 1,5,34,654 00

Sprat and other small herring 138, 343 00

Spring herring 230,700 00

Mackerel 186,558 00

Summer fisheries for pollock, ling, &c* 388,1^0 00

Salmon and sea trout 102,403 00

Lobster 108,455 00

Oyster 1,506 00

Total 6,051,207 00

Table IV.

—

Detailed account of the codfisheries in 1880, giving the number offishermen

and boats, and their equipment.

Total number of fishermen 80, 441

Fishermen furnished with

—

Nets only 25,809

Trawls only 16,865

Hooks and lines only 16, 806

Both nets and trawls 3,094

Nets and hooks and lines 2,518

Trawls and hooks and lines 12,258

Nets, trawls, and hooks and lines 3,091

Total number of boats 18, 475

* Including only the portions sold.
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Boats furnished with

—

Nets only 4,156

Trawls ouly 4,633

Hooka and lines only 4,309

Nets and trawls 725

Nets and hooks and lines ^ 388

Trawls and hooks and lines 3,663

Nets, trawls, and hooks and lines 601

Table V.—^ statement of the yield of the cod fisheries in 1880, giving the number offish

taken.

Total catch 68,272,800

Taken by

—

Nets 25,003,000

Trawls 23,989,000

Hookandline 19,281,000

Barrels of livers - 166,626

Barrels of roe 60,860

Fish-heads sold
'.

45,578,300

Table VI.

—

Statement of the yield of the winter and spring cod fisheries in 1880, giving the

money value and the prices paid at thefishing-stations, from which the value is reckoned.

Money value

:

Total value $3,360,525 00

Value of the diflferent products:

Fish, without liver and roe 2,303,093 00

Livers 674,619 00

Roe 313,633 00

Fish-heads sold 69,180 00

Average price at fishing-stations

:

Of 100 cod 3 38

Of livers, per barrel 4 05

Of roe, per barrel 5 15

Of 100 fish-heads 16

Estimated price of 100 round fish 4 93

Table VII.

—

Detailed statements concerning the persons, ^-c, engaged in, and the yield of,

the fat-herring fisheries in 1880, and of prices paid at the fishing-stations.

a. Men, &c., engaged in the fisheries:

Whole number of fishermen 35,130
Division of fishermen

:

Net 17,261
Seine 17,869

Number of boats using nets 6,443
Number of seiners 1,258

6. Yield of the fisheries, and prices

:

Total catch barrels.. 517,874
Taken in

—

Nets barrels.. 148,900
Seines do.... 368,974

Value $1,534,654 00

Average price per barrel 2 97
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Table VIII.

—

Defailed statements of the operations and the yield of the mackei-d fisheries in

quantity and value in 1880, and of the prices paid at the fishing-stations, from which the

value is reckoned.

Total number of fishermen 3, 719

Number using drag-nets 3, 477

Number of boats using drag-nets 966

Total number of fish caught 5,743,884

Number caught with drag-nets 5, 627, 384

Money value of the fishery $186,558 00

Average price per 100 fish 3 24

Table IX.

—

Statements concerning the yield of : 1. The sprat and other small herringfishery ;

2. The lobster fishei-y ; 3. The salmon and sea-trout fishery, and 4. The oyster fishery,

in 1880,

1. Sprat and other small herring

:

Total catch, in barrels 152,898

Money value $138,343 00

Average price per barrel* 91

2. The lobster

:

Total catch 1,205,616

Money value $108,455 00

Average price per 100 1 9 00

3. Salmon and sea-trout

:

Total catch, in barrels 57,085

Money value $102,403 00

Average price per barrel* 1 80

4. The oyster:

Total catch, in barrels 164

Money value $1,506 00

Average price per barrel t 9 14

• At the fishing-stations. t At the place of capture.





VII.-ON THE EARLY SHAD FISHERIES OF THE NORTH BRANCH
OF THE SUSQUEHANNA RIVER.*

By Harrison Wright.

History.—There can be no doubt but that the Indians, for years

before the white people thought of settling at Wyoming, caught their

shad there in large quantities. Their net-sinkers, though they have for

years been collected by archaeologists, are still very plenty, and can be
found anywhere on the flats along the river in quantities, and the frag-

ments of pottery show unmistakable markings with the vertebrae of the

shad. These, together with the fact that the early settlers saw the

Indians catching shad in a seine made of bushes (called a bush-net),

point to the fact that shad on the North Branch were taken in quanti-

ties by the Indians.

The Connecticut people who settled here over a hundred years ago
had, in the very start, their seines, and took the shad in numbers. A s

near as we can learn they were the first white people who seined the

shad iu the North Branch.

During the thirty years' war which the Connecticut settlers had with

the Pennsylvania government for the possession of this valley of Wyo-
ming the shad supply was a great element of subsistence. For this, unlike

the fields, barns, and granaries, could not be burned by the Pennamites.

An old settler says: "When we came back to the valley we found
everything destroyed, and the only thing we could find to eat were two
dead shad picked up on the river shore ; these we cooked, and a more
dejicious meal was never partaken of by either of us." One of the most
bitter complaints made against the Pennamites, in 1784, was that they

had destroyed the seines.

After the Revolutionary war had ended, and the troubles between the

Pennsylvania claimants and the Connecticut settlers had been quieted^

the shad fisheries increased in numbers and value yearly, until about

the year 1830, when the dams and canal were finished and an end put

to the shad fisheries.

Run.—It would appear from the statements hereto appended that

the male fish preceded the female fish by some eight to ten days in their

* This paper is condensed from the report of a committee of the Wyoming Historical!

and Genealogical Society, Harrison Wright, chairman (Wilkes-Barre, Luzerne Co.,

Pa.), -which waepublished in the Fish Commission Bulletin for 1881, p. 352.—C. W. S.

619
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ascent of the river, and between the ascent of the former and that of

the latter there was generally a perceptible rise in the river, and imme-

diately Ibllowing it came the large roe-weighted females in great

schools.

A map of the Susquehanna Eiver from the junction of the West

Branch at Northumberland to Towanda, near the New York State line,

has been prepared. Upon this are noted the localities of the fisheries

with as much accuracy as was attainable from the accounts received by

us. Some have probably been omitted, especially in the stretch of river

from Danville to a point four miles above Bloomsburg, where we were

unsuccessful in our inquiries.

At Northumberland, or just below, was Hummel's fishery; between

Northumberland and Danville there were eight fisheries, in order from

Northumberland up as follows : 1. Line's Island lower fishery ; 1. Line's

Island middle fishery; 3. Smith's ' fishery ; 4. Line's Island upper fish-

cry ; 5. Scott's fishery ; 6. Grant's fishery ; 7. Carr's Island fishery

;

S. Eockafeller's. The next fishery of which we have a record was the

fishery of Samuel Webb, located about four miles above Bloomburg.

Above this point about four miles, and six miles below Berwick, was

the fishery of Benjamin Boon ; the next was located just above the

town of Berwick, and about a mile and a half above Berwick was the

Tuckahoe fishery (this last is the same as the Nescopeck fishery- men-

tioned in Pearce's history); the next was at Beach Haven. Between

this latter place and Nanticoke Dam there were three, viz, one at

Shickshinny; one just below the mouth of Hunlock's Creek, and one,

called the " Dutch " fishery, on Croup's farm. Above Nanticoke there

was one belonging to James Stewart, about opposite Jameson Harvey's

place, one at Fish Island, and one at Steele's Ferry, called the Mud
fishery. The next was on Fish's Island, three-quarters of a mile below

the Wilkes Barre bridge ; the next was Bowman's fishery, immediately

below the Wilkes Barre bridge; the next was the Butler fishery, a little

above the bridge ; the next was at Mill Creek, a mile above the bridge

;

the next was the Monocacy Island fishery; the next Carey's; the next

was on Wintermoot Island, this last landing on the left bank above the

ferry at Beauchard's ; the next was at Scovel's Island, opposite Lacka-

wanna Creek ; this and the Falling Spring fishery next above belonged

to parties living in Providence, away up the Lackawanna. The next

above was at Harding's, in Exeter Township ; the next above was at

Keeler's, in Wyoming County; the next was at Taylor's (or Three Broth-

ers,) Island; this latter fishery was no doubt the one referred to by P.

M. Osterhout as being opposite McKuue's Station, on the Lehigh Valley

Eailroad ; the next was at Hunt's Ferry, circa five miles above Tunk-
hannock ; the next was Grist's Bar, about a mile above Meshoppeu; the

next was at Whitcomb's Island, about a mile below Black Walnut
Bottom ; a half a mile above this fishery was the Sterling Island fishery,

and the next above was Black Walnut, and half a mile further up was
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the Chapin Island fishery j the next was at the bend at Skinner's Eddy
j

the next was at Browutown, in Bradford County ; the next was at Ing-

ham's Island 5 the next was at the mouth of Wyalusing Creek j two
miles further up was one at Terrytown; the next and last that we have
any record of was at Standing Stone, about six miles below Towauda.
Thus it will be seen that between Northumberland and Towanda

there were about forty permanent fisheries.

Money value.—Our county records only go back to 1787. We
spent a whole day in searching the first volumes, in hopes that we might
find some entries of transfers of fishing rights, but our search was
fruitless. We have, however, found among the papers of Caleb Wright
a bill of sale of a half interest in a fishery between Shickshiuny and
Nanticoke, called the " Dutch fishery." The price paid was £20, " lawful

money of Pennsylvania," equivalent to $53.33.*

Jameson Harvey says that Jonathan Hunlock's interest in the Hun-
lock fishery was worth from five to six hundred dollars per annum ; it

was a half interest. Henry Eoberts says a right in a fishery was worth
from ten to twenty-five dollars. Major Fassett's father was one of

eleven owners in the Sterliog Island fishery, and his interest was valued

at $100.

Mr. HoUenback's information on the money value of the different fish-

eries is by far the most valuable. He says the Standing Stone fishery

was worth from $300 to $400 per annum ; the Terrytown fishery was
worth about the same ; the Wyalusing Creek fishery was worth about

$250 per annum ; the Ingham Island fishery $50 less ; the Browntowu
and Skinuer's Eddy fisheries about $150 per annum each.

Jameson Harvey says :
" The widow Stewart, at the Stewart fishery,

U8e4 often to take from $30 to $40 of a night for her share of the haul."

The data bearing upon this point are decidedly unsatisfactory, as they

would only give to the forty fisheries an annual value of about $12,000,

a large amount for those days, yet one we believe to be too small. The
next topic, the "catch," should be taken with this one to form a basis

for calculation.

Catch.—At the eight fisheries near Northumberland large numbers
of shad were taken ; three hundred was a common haul ; some hauls

ran from three to five thousand. The Kockafelier fishery, just below

Danville (about the year 1820), gave an annual yield of from three to

four thousand, worth from 12^ cents to 25 cents apiece.

Mr. Fowler says that the fishery just above Berwick was one of the

most productive, and that he has assisted there in catching "thousands

upon thousands," but does not give the average annual yield. He also

says that at the Tackahoe fishery " many thousands were caught night

and day in early spring," and at the Webb and Boon fisheries the hauls

were immense. At the latter they got so many at a haul that they

* Caleb Wright's sou received as his share of one night's fishing at this fishery

1,900 shad.
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wouldn't dispose of tliem, and they were actually hauled on Boon's farm,

for manure.

At Hunlock's fishery the annual catch must have been above ten

thousand. At the Dutch fishery in one night thirty-eight hundred were

taken. At the Fish Island fishery, at a single haul, nearly ten thousand

shad were taken. Mr. Jenkins recollects of seeing a haul at Monocacy

Island—just before the dam was put in—of twenty-eight hundred. At
ScovePs Island the catch was from twenty to sixty per night; at Falling

Spring fifty to three hundred per night ; at Taylor's Island from two

hundred to four hundred per night. At Wyalusing the aunual catch

was between two and three thousand, and at Sanding Stone between

three and four thousand. The daily catch at the Terrytowu fishery was

about one hundred and fifty. Major Fassett says that at the Ster-

ling Island fishery " over two thousand were caught in one day in five

hauls."

It is a plain deduction from the above facts that the fisheries down
the river were much more valuable than those above. Above Monocacy
we hear of no catch over two thousand, while below that point they

were much larger ; and while from three to four hundred dollars seems

to be the general annual value above, we find the fishery at Hunlock's,

12 miles below, was worth from a thousand to twelve hundred per an-

num. The shad farther up the river appear to have decreased in num-

bers, yet to have increased in size, and that brings us to the next head.

Size.—The opinion seems to be general that the great size attained

by the Susquehanna shad was attributed to the long run np the fresh

water stream (carrying the idea of the survival of the fittest). That they

were of great size is beyond doubt ; nearly every one who recollects them
insists on putting their weight at almost double that of the average

Belaware shad of to-day.

Mr. Van Kirk gives as the weight of the shad caught at the fisheries

in Northumberland and Montour Counties as from three to nine pounds.

Mr. Fowler says he has assisted in catching thousands weighing eight

and nine pounds at the fisheries in Columbia County. Mr. Harvey,
speaking of the Luzerne County shad, says : " Some used to weigh eight

or nine pounds, and I saw one weighed, on a wager, which turned the

scales at thirteen pounds !" Major Fassett, speaking of those caught
in Wyoming County, says :

" The average weight was eight pounds,
the largest twelve pounds." Dr. Hortou says of the shad caught in

Bradford County, that he has seen them weighing nine pounds ; ordi

narily the weight was from four to seven pounds.
Price.—The price of the shad varied, according to their size, from

4d. to 25 cents, depending of course upon their scarcity or abundance,
and as some of our correspondents remember the price in years when
it was high, and others in those when there was a great plenty of fish,

there arises what appear to be conflicting statements in their letters.

At the town meeting held at Wilkes Barre, April 21, 1778, prices
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were set on articles of sale, inter alia, as follows : Winter-fed beef, per

pound, Id. ; tobacco, per pound, 9d. ; eggs, per dozen, 8d. ; shad, apiece,

M. At one time they brought but 4:d. apiece. A bushel of salt would
at any time bring a hundred shad. At the time the dam was built they

brought from 10 to 12 cents. On the day of the big haul Mr. Harvey-

says they sold for a cent apiece (Mr. Dana says 3 coppers). Mr. Isaac

S. Osterhout remembers a Mr. Walter Green who gave twenty barrels

of shad for a good Durham cow. Mr. Eoberts says that in exchanging

for maple sugar one good shad was worth a pound of sugar ; when sold

for cash shad were worth 12^ cents apiece. Major Fassett says the

market price of the shad was $6 per hundred. Dr. Hortou says the

shad, according to size, were worth from 10 to 25 cents. Mr. HoUen-
back, in calculating the value of the fisheries near Wyalusing, has put

the value of the shad at 10 cents apiece. In 1820 they were held in

Wilkes Barre at $18.75 per hundred. Mr. Fowler says they were worth
3 cents or 4 cents apiece.

Country supply and trade.—Every family along the river hav-

ing some means had its half barrel, barrel, or more of shad salted away
each season, and some smoked shad hanging in their kitchen chimneys

;

but not only those living immediately along the river were the bene-

ficiaries, but the testimony shows that the country folk came from fifty

miles away to get their winter supply, camping along the river's bank,

and bringing in payment whatever they had of a marketable nature.

They came from the New York State line, and from as far east as Easton,

bringing maple sugar and salt, and from as far west as Milton, bring-

ing cider, whisky, and the two mixed together as cider royal, and from

down the river and away to the south towards Philadelphia, bringing

leather, iron, &c.

Mr. Isaac S. Osterhout says when quite a boy (1822-'23)he went with

a neighbor to Salina, N. Y., after salt, he taking shad and his neighbor

whetstones, which they traded for salt. The teams hauling grain to

Easton brought back salt. In good seasons the supply of this latter

important item always seems to have been short of the demand.

The shad, as far as we can learn, appear never to have gone up the

West Branch in such quantities as they did up the North Branch, and
the same may be said of the Delaware, or else the fish were of inferior

quality, for the dwellers from the banks of both of these streams came
to Wyoming for their supply of shad.

Mr. P. M. Osterhout tells of a firm (Miller & McCord) living atTunk-

hannock which did quite an extensive business in shad, sending the

cured ones up the river into New York State, and far down the river.

Mr. Fowler says : " No farmer or man with a family was without his

barrel or barrels of shad the whole year round. Besides furnishing

food for the immediate inhabitants, people from Mahantango, Blue

Mountains, and, in fact, for fifty miles around, would bring salt in tight

barrels and trade it for shad."
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Mr. Harvey says: "Boats coming up the river used to bring leather,

cider, whisky, cider royal, salt, iron, &c., and would take back shad."

Other fish.—We do not find that any other deep-sea fish (with the

exception of eels) ever came up the river above Korthumberland. The
." Oswego bass," " Susquehanna salmon," " yellow bass," "striped bass,"

"Susquehanna bass" spoken of by the different correspondents ap-

pear to be the same fish, which is also sometimes called the wall-eyed

pike, an excellent fish introduced into the river many years ago from

Oswego Lake. They are not now as plenty as formerly, though within

the past few years they have been increasing perceptibly. The other

fish mentioned are nothing but the common river fish.

Effect of dams.—There is no question that the building of the

dams necessary to feed the canals put a stop at once to shad fishing

;

all our correspondents agree that after the Nanticoke dam was finished,

in 1830, no shad were ever caught above it. As to the efiect of the

dams on the shad fishing, the following extracts from Hazard's Eegis-

ter are of interest

:

1829, May 9, page 304. " Lewistown, Pa., May 2. It is stated that

shad are caught in much greater abundance below the dam at North

Island, in the Juniata, than has ever been known at any previous time.

It is supposed that the dam in the Susquehanna immediately above the

mouth of the Juniata has the effect of directing their course up the

Juniata. The dam at North Island retards their farther passage, and
the consequence is that the people farther up the Juniata are deprived

of the luxury of fresh shad, which so abundantly falls to the lot of their

neighbors a few miles lower down. But we must be content with these

little deprivations by the promise of the immense advantages which are

to accrue to the country from the canal."

1830, May 8, page 304. The Sunbury Beacon of Monday the 26th of

April says: "Not less than from four to five thousand shad were caught
on Saturday last within a quarter of a mile below the dam. Upwards of

five hundred were taken by one dip-net, and several others averaged
two and three hundred each. We understand that several hundred
were caught with dip-nets yesterday."

1831, May 14, page 318. From the Wyoming Herald: "Wilkes
Barre, May 6, 1831. While the raftsmen complain of the Nanticoke dam,
the boys find in it a source of amusement. The bass which ascend at

this season in great numbers, stopped by the dam, offer fine sport.

Indeed, hooks, half a dozen at a time, without bait, are let down and
suddenly drawn up often with two or three bass hooked by the side."

And on the same page, from the Susquehanna Democrat: "A short

time since great quantities of bass were caught in a small eddy formed
in the river directly below the abutment of the Nanticoke dam. The
fish apparently lay there in schools, and by drawing hooks through the
eddy numbers were caught. On Thursday and Friday last a number of
fine shad were caught in the same way. One man drew out nine in one



[7] EAELY SHAD FISHERIE8 OF SUSQUEHANNA RIVER. 625

day, and sold them for 50 cents each. This is the first instance within

our knowledge of shad being caught with a hook. We mention the fact

as one altogether new, as well as to say to the down-river folks our

market has not been altogether destitute of shad, though many a gen-

tleman's table has."

We are informed that to-day the shad manage to get over the Co-

lumbia dam only to be received in nets spread for tbem at the head of

the sluice-way by a pack of scoundrels, among whom, if we hear cor-

rectly, are parties connected with our State fish commission. If it were

not for this we would have shad in small quantities as far up as the

next dam at all events. The cutting off of this staple of food from tens

of thousands of people in this section of country could not but be a great

loss, and it has been questioned if it was not greater than the benefits

derived from the great internal improvements. Some slight improve-

ments in the sluice-way of the lower dams and a regular ladder-wny in

that of the Nanticoke dam; good protective laws, well enforced (with

a double-barreled shot-gun for Columbia dam); certain days set for

fishing along the river, and one good stocking with young shad would,

we believe, give us shad in fair quantities all the way up the river.

We do not believe the expense would be very great, whereas the ben-

efits would be incalculable. There is no doubt that the experiment is

well worth trying. Luzerne County will contribute her share towards

the necessary improvements.

Wilkes Barre, May 27, 1881.

1. Statement of Joseph Van Kirk, Northumberland, Pa., May 25, 1881.

My recollection of the shad fisheries dates back to the year 1820; in

that year, and the succeeding two or three seasons, I tished at liocka-

feller's fishery, near Danville. In our party there were six of us; we
fished with a seine 150 yards long, and caught somewhere from .>,()<>() to

4,000 marketable shad, weighing from 3 to 9 i)oun(ls. At that time there

w^ere eight fisheries between Danville and Line's Is^laud, located as

follows: Kockafeller's, just below Danville; next Carr's island; next

Grant's fishery; next Scott's, near where my residence was; next Line's

Island upper fishery; next Smith's fishery; next Line's Island middle

and lower fisheries. At all these points large quantities of shad were

caught, and they were sold from 12i cents to 25 cents ai)iece. 1 have

heard of hauls containing from 3,000 to 5,000, and 300 was a very common
haul. People came from 12 to 15 miles for shad, and i)aid cash ex-

clusively for them.

Salmon, rockfish, pike, eels, suckers, and a general variety of fish

were caught in addition to shad, and we always had a ready market tor

them for cash. No shad have been taken since the canal was built, and

all other fish have sensibly decreased since that tirne.

The cutting off of the shad supi)ly was a great and serious loss to this

community, from both a monetary and economic view, since this fish in

S. Mis. 110 40
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its season was a staple article of food, and employed in the taking and

handling quite a large proportion of the inhabitants. This industry was

wholly abolished by the erection of these dams, and thousands of dollars

of capital invested in the business were instantly swept out of exi.stence.

The first fishery below this place was known as Hummel's fishery, and

its reputation was good. I never fished there myself, but was well ac-

quainted with it by the speech of my neighbors. In fiict all of these

fisheries were profitable investments, and the loss of them to this sec-

tion of the country was incalculable. All of the fisheries meutioned

above, except Hummel's, were between Northumberland and Danville.

Any mention of those good old times brings up a flood of recollections,

and the difficulty is, not to remember what occurred in those days, but

to sift out what would be useful in this connection.

2. Statement of Henry Roberts, Falls, Fa., March 24, 1881.

I reply to your inquiries regarding shad fisheries in the Susquehanna

between Tunkhannock and Lackawanna Creeks, that, according to my
recollections, the first was at the head of Scovel's Island, opposite

Lackawanna Creek ; not many shad were caught here, say from twenty

to sixty per night. The next was at Falling Spring; same seine as that

used at Scovel's Island ; the number of shad caught here ran from fifty to

three hundred per night. The next, above Falling Spring, was at Kee-

ler's Ferry (now Smith's). This was a small fishery, and only used when
the water was too high to fish at other points ; the seine was hauled

around a deep hole to bring in the shad. Thenextand only fishery between

this and Tunkhannock Creek was at the head of Taylor's Island, or the

"Three Brothers;" this was an important fishery; more shad were

caught here than could be taken care of, on account of the scarcity of salt.

I can speak of this fishery from experience since 1812. The catch per

night ran from two to four hundred. The shareholders attended to it as

closely as to their farming or other business, as it was our dependence in

part for food. Shad were oftener exchanged for maple sugar than sold

for cash—one good shad for a pound of sugar ; large shad were worth 12i

cents apiece. A right in a fishery was worth from ten to twenty-five

dollars. Shareholders made a practice of salting down more or less

shad during the season. An incident in connection with shad-fishing

presents itself to my mind, related often by my grandmother. A party

of Indians returning from a treaty at Philadelphia landed their canoes,

came to herhouse to borrow her big kettle to cook their dinner in. After
building the fire and hanging over the kettle they put in the shad, just

as they were taken from the river, with beans, cabbage, potatoes, and
onions. My grandfather, David Morehouse, one of the early Connecti-

cut settlers, then owned the same farm 1 now own and occupy. I am
now in my eighty-seventh year.
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3. Statement of H. C. Wilson^ Mount Vernon, Ohio, March Id, 1881.

An article in the Union Leader in reference to the old shad fisheries

of the Susquehanna Eiver has brought back to my memory many
things that happened in my boyhood days, among which were the old

fishermen and the knitting of the shad seines. The seines were knit in

sections by the shareholders, each one owning so many yards of the net,

and each one receiving his share of fish according to the number of

j^ards owned. I lived one year with Mr. Pierce Butler, where I learned

to knit seines, and have never forgotten it. We used to knit on rainy

and cold days and evenings, and when the sections were all done, Dick
Covert, with the help of John Scott, would knit them together and
hang the seine, put on the corks and leads ; this was considered quite

a trick, and but few would undertake the job.

I remember I used to go over on the beach on the line of the Butler

and Dorrance farms and help the fishermen^jick up the shad, and when
the luck was good was always given one to take home. 1 remember
seeing the shad put in piles on the beach, and after they were all equally

divided some one would turn his back and the brailman would say, " Who
shall have this?" until they all received their share, one pile left out for

the poor women. The boats with the seine shix^ped would row up to

the falls, and then hauled out down by the riffles opposite where Dick
Covert used to live. I think it was a bad day for the people along the

Susquehanna when the shad were prevented from coming up the river;

the fish would be worth more to the people than the old canal. You
had better buy the canal, put a railroad on the towing-path, burst up
the dams, and increase the value of all the flats above the dams, and
you would not have as high water at Wilkes Barre, and there would be

less damage done to property; then you would have plenty of shad and
all other kinds of fish, and then I think you could aftbrd to send some
to your friends out West. I got an old fish- dealer here to send to Bal-

timore for some shad last week, but they had been too long out of water

and too far from home to be good. It used always to be said that there

were no shad like the old Susquehanna shad.

4. Statement of Alvan Dana, Kansas City, March 22, 1881.

I have no remembrance of any shad being taken at or near Sheshe-

quin, but at Wilkes Barre I have seen them caught in seines before any
bridge was built there. The nets were drawn out on the north side of

the river. I don't remember to what extent was the catch, but I have
often heard my mother say that immense quantities were taken in the

vicinity of her father's, who lived about a mile below the old "Eed Tav-

ern," in Hanov^er; that at one haul 9,999 were caught; that when they

had got all they could procure salt to cure, or sell for tbree coppers,

they gave to the widows and the pooi-, and hung up their nets, though
the shad were as plenty as ever, lii 181(; 1 went to Owego to live, and
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there became acquainted with a Mr. Duane, who was one of the men
who drew the net. He said the actual number was 9,997, but two more

were added to make the figures all nines.

When the Nanticoke dam was built the shad could not come above

it, and men were in the habit of fishing there with a three-pronged

hook, sinker, and stout line and pole. This was sunk, and after a few

minutes quickly jerked up. I caught two in that way ; others had bet-

ter luck; and it was reported that one man caught seventy in one day,

but I think a large reduction would come nearer the truth.

Probably E. Blackman, of Pittston, could give some information re-

garding shad fishing at Towanda and Sheshequiu. Jesse Brown, long

a resident of Sflieshequin, and in his youth a resident of Wyalusing, I

think—also Chester Park, of Athens, I presume—could give information

upon the subject. The Park family kept the ferry at Athens at an early

day. Both of the above named, I think, are over eighty years of age.

I have been examining some old Gleaners of 1811 and 1812, but don't

find any of the spring numbers. Some years ago I gave to my son-in-

law, L. B. Wyant, of Harford, McHenry County, Illinois, a roll of Glean-

ers of 1811 for his museum, which he opens at " Kay's Park," on Geneva
Lake, Wisconsin, in summer.

5. Statement of Alvah Fassett, Scottsville, March 10, 1881.

In regard to shad fishing, I referred to father, and received the fol-

lowing answers: 1st. There were two i)ermanent fisheries, one at Ster-

ling's Island and one below Wyalusing Falls, besides other places where
they sometimes fished, viz. Grist's Bar, Chapin's Island. Whitcomb
Island was also fishing ground, but not permanent. 2d. Sterling's

Island was the best ground. 3d. Over 2,000 were caught in one day at

five hauls. 4th. The market price was ^6 per hundred. 5th. The aver-

age weight was 8 iwunds, the largest 12 pounds. 6th. They also

caught suckers, yellow bass, and sunsbitches (what we call carp). 7th.

None were caught after the canal and bridges were constructed, to my
knowledge. Sth. The first fishing was done by the Connecticut people.

Father says that in 1806 his father had a share in the Sterling fishery

;

there were eleven shares, valued at $100 each. Says his father was not

much of a fisherman.

5. Statement of G. Borrance, Hot Springs, Ark., March 24, 1881.

1st. "Fix the number of fisheries and their location as far as is now
practicable."

My memory carries me back to the fishery at Monocacy Island, the

one below the falls, near the mouth of Mill Creek, one at Plymouth (in

part a night fishery), one at or immediately below Nanticoke Falls. No
dam obstructed the shad at that point then.

The fishery near Mill Creek was regarded as the main or most reliable

fishery, as it could be fished at stages of water when some of the others
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could not, and much the largest number of shad were taken there, sweep-

ing as the fishermen did from the foot of the falls, nearly the entire river

to the bar—drawing out upon the lands of my late father, where it was
my business as a lad every evening, after school, to be with horse and

wagon to receive our share of shad. No unpleasant duty, for well do I

remember as they came. sweeping in to the beach, the net in rainbow

form. The corks indicating the position where "Captain" Bennett

(father of the late John Bennett, esq.), would discharge his men from

the sea or large boat with the outer brail, and passing out and along

the net, on the discovery would shout, " Here's shad, boys ; hold down
the lead line; here's shad." True to the word, long before the main

body of the net was drawn up to the shore we youngsters would take

up the " captain's " cry, as the large shad darted back and forth between

the incoming net and the shore. What think you, would not a return of

such scenes start a shout from older heads'?

2d. "As to the money values or rental of the fisheries."

Of this I have no data from which to form an opinion. . As the fish-

eries were established by the first settlers, joining their limited means
with the land owners, forming a company there by common consent to

their children, none were rented as far as my knowledge extends. Own-
ers of rights would allow men who had none to fish for them on shares,

thus extending the benefits as far as possible. Good feeling pervaded

the community in those days.

3d. " Were other fish tak§n in any considerable quantity ; if so, what
kinds?"

With the exception of an occasional striped bass, or, as they were

then called, " Oswego bass," of large size (supposed to have been intro-

duced to the headwaters of the Susquehanna from that lake), none of

value were taken, as the nets were woven for large shad only.

I cannot better illustrate the value and importance of the shad fish-

eries at that early day to the people on the Susquehanna Eiver than to

repeat an anecdote told me long years after by a genial gentleman of

New England, who in youth visited my father at his home in Wyoming.
Leaning on the front gate, after breakfast, as the little children were

passing to school, each with a little basket, the universal answer from

their cheery, upturned little faces was " Bread and shad," " Bread and
shad" (corn bread at that).

Had that fish diet anything to do with the known enterprise of that

generation ? If so, would it not be well to make a strong and united

effort to again introduce so valuable an element of brain material. I am
greatly pleased that our society is agitating the subject of restoring the

shad to the people on the North Branch, not as a luxury for the few,

but for all, cheap and faithful, and coming at a season of the year when
most desirable as food, for nowhere on this continent were finer shad

found than those taken from the North Branch of the Susquehanna

River. The long run of the pure, cold, spring-made waters of the Sus-

quehanna made them large, hard, and fat, nowhere equaled.



6.3^) REPORT OF fM-tMMIBSTONER OF FIRH AND FISHERIES. [12]

7. Statement of Hon. P. M. Osterhoitt, in the Tunkhannovk Republican,
April 15, 1881.

The first shad fishing in the SusqnehaimaEiver was by the early set-

tlers of the Wyoming Valley, who emigrated thither from Connecticut.

The food of the early emigrants was, in the main, the fish of the streams

and the game on the mountains. The first seiue in the valley was

brought from Connecticut, and upon the first trial, in the spring of the

year, the river was found to be full of shad. These emigrants had

settlements along the Susquehanna from Wyoming to Tioga Point, now
called Athens, and each neighborhood would establish a fishery for

their own accommodation. It was generally done in this way: Say ten

men (and it took about that number to man a seine) would form them-

selves into a company for the purpose of a shad fishery. They raised

the flax, their wives would spin and make the twine, and the men would

knit the seine. The river being on an average forty rods wide, tlie seine

would be from sixty to eighty rods long. The shad congregated mostly

on shoals or the point of some island for spawning, and there the fish-

eries were generally established. Shad fishing was mostly done in the

night, commencing soon after dark and continuing until daylight in

the morning, when the shad caught would be made into as many pil«s

as there were rights in the seine. One of their number would then turn

his back and another would touch them ofi", saying, pointing to a pile,

"Who shall have this ?" and "Who shall have that? -'and so on until all

were disposed of, when the happy fishermen would go to tlieir homes well

laden with the spoils of the night. Between the times of drawing the

net, which would be generally about an hour, the time was spent in the

recital of fish stories, hair-breadth escapes from the beasts of the forests,

the wily Indian, or the Yankee production, the ghosts and witches of

New England.

As early as 1800 George Miller and John McCord moved from Coxes-

town—a small town on the Susquehanna about five miles above Harris-

burgh—up the river in a Durham boat, and, bringing with them a stock

of goods, located at Tunkhannock, where they opened a store. They
were both young men and unmarried. In the spring of the year they

dealt quite largely in shad, the different fisheries of the neighborhood
furnishing them with large quantities for curing and barreling. Shad
were plenty but salt scarce. There was no salt except what was wag-
oned from the cities or from the salt works at Onondaga, N. Y.,and it was
not unusual that a bushel of salt would purchase one hundred shad

—

in fact, it was difficult to procure salt to cure them. At this time the

German population in the lower counties of the State had not learned

the art of taking shad by means of the seine.

There were then no dams or other obstructions to the ascent of the

fish up the river, and large quantities of the finest shad in the world
annually ascended the Susquehanna, many ofthem when taken weighing
from six to eight pounds each. The distance being so long (about 200
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miles) from tidewater to the Wyoming Valley, the flavor of the shad

was very much improved by contact with fresh water. The Susqiie

hanua shad were superior to the Delaware, the Potomac, the Coinirct-

icut, or the North River shad. The reason generally given was their

being so long in fresh water, which imparted to the fish a freshness and
richness not found in the shad of other rivers. Then, none but the strong,

healthy shad could stem the current and reach the upjier waters of

our beautiful river. •

Miller and McOord cured and put up annually shad for. the market.

They boated down the river a large quantity for the times, and sold to

the people on the lower Susquehanna. They also boated shad up the

river as far as oSTewton, now Elmira ; from thence they were carted to

the head of Seneca Lake, a distance of twenty miles, and from there

were taken to Geneva and other towns in what was then called the lake

country, and sold.

There was a fishery on the upper point of the island opposite McKune's
Station, on the Lehigh Valley Railroad. This island was known by the

early settlers as one of the Three Brothers. There was also an impor-

tant fishery at Hunt's Ferry, about five miles above Tuukhaunock. Here
large quantities of shad were caught every spring. This fishery was
owned by twenty rights, ten fishing at alternate nights. There was
also another fishery at Black Walnut, below Skinner's Eddy. At all

these fisheries more or less Oswego bass were caught, called down the

river Susquehanna salmon, a most excellent fish, but they are now
nearly extinct. The river ought to be restocked with thatsame species.

They are a fine-flavored fish, solid in meat, and grow to 12 or 15 i)ound8

in weight. The late George M. Holleubeck, esq., of Wilkes Barre, told

me that this bass was brought from the Oswego Lake and put into the

Susquehanna at Newton, now Elmira. They were called by the old set-

tlers swager bass. Since the building of the dams across the Susque-

hanna there have been no shad caught above the Nanticokedam. These
dams also largely obstruct the passage of bass and other food fish up
river. The Susquehanna is really one of the finest streams for fish in

the United States—the water pure, the bottom rocky and pebbly, afibrd-

ing abundant means for spawning and rearing the young fish. The
obstruction to the free passage of fish up the river ought to be re-

moved.

Maj John Fas«ett, of Windham Township, one of the oldest citizens

of that town, as w?s his father before him, was written to on the sub-

ject of the early shad fisheries from Hunt's Ferr^ to Wyalusing. He
mentions the one at Hunt's Ferry, also at Black Walnut, and others

at diflerentpoints up the river as far as Wyalusing. He says his father

owned a right in the fishery at Black Walnut, which he valued at $100;

here were large numbers of shad caught, which were valued at G cents

each, and would weigh from 6 to 12 pounds «ach. The hirgest one he

saw weighed was 12 pounds; the writer hereof thought he had got it



632 REPOET OF COMMISSIONER OF FISH AND FISHERIES. [14]

pretty steep as to weight, but be was beaten by Jennison Harvey, esq.,

an old resident of Plymouth, Luzerne County, now of Wilkes Barre,

who says that he saw a shad weighed—on a bet—that was caught in

the river in the valley, and that it weighed 13 pounds. Some folks will

tbiuk it a tish story. Harvey has decidedly the advantage of Major

Fassett, a$ he had the last say.

8. Statement of Gilbert Fowler.

Berwick, Pa., February 23, 1881.

I was b yfii February 23, 1792, in Briar Creek Township, Norfhumber-

land County, now Columbia. I write or dictate this letter on my eighty-

ninth birthday. I have live<l near the Susquehanna Eiver ever since I

was born. My knowledgeandrecollections aboutthe shad fisheries extend

from Wilkes Barre to old Northumberland. The first shad fishery near

my b(mie was Jacob's Plains. This was located just above the town of

Berwick, and one of the most productive fisheries on the river. Here I

have assisted in catching thousands upon thousands of the very finest

shad, weigliing 8 aud 9 pounds, The next nearest was Tuckahoe

fishery, situated about one and a half miles above Berwick, on the same
side of the river. At this i)lace many thousands were caught night and

day in early spring. The next was down the river about six miles from

Berwick. This was the fishery of Benjamin Boon. At this fishery I

have known so many caught that they were actually hauled out by the

wagon load on Benny Boon's farm for manure, so plenty were they. The
next fishery was that of Samuel Webb, located about four miles this

side of Bloomsburg. This was an immense shad fishery. From the

banks of the river at this fishery could be seen great schools of shad

coming uj) the river when they were a quarter of a mile distant. They
came in such immense numbers and so compact as to cause or produce

a wave or rising of the water in the middle of the river, extending from

shore to shore. These schools, containing millions, commenced coming
ap the river about the 1st of April and continued during the months of

April and May. There was something very peculiar and singular in

their coming. The first run or the first great schools that made their

appearance in the early spring were the male shad—no female ever ac-

companied them. In about eight or nine days after the male had as-

cended the river then followed the female in schools, heavily laden with

eggs or roe. Those were much the largest and finest fish, and com-

manded the highest price. Those shad that were successful in eluding

the seine and reached the hatching ground at the headwaters of the

Susquehanna, after depositing their eggs, returned again in June and
July, almost in a dying condition, so very poor were they. Many died

and were found along the river shore. The young shad would remain

at their hatching places till late in the fall, when they would follow the

old shad to the salt water. During the summer they would grow from

three to four inches in length. The Susquehanna shad constituted the
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principal food for all the inhabitants. No farmer or man with a family

was without his barrel or barrels of shad the whole year round. Besides

furnishing- food for the immediate inhabitants, people from Mahantaugo,

Blue Mountains, and, in fact, for fifty miles around, would bring salt in

tight barrels and trade it for shad. They would clean and salt the shad

on the river shore, put them in barrels, and return home. The common
price of shad was three and four cents each. Besides shad there were

many other kinds of food-fish. The most noted among them was the old

Susquehanna salmon, weighing as high as fifteen pounds. These sal-

mon were considered even superior to the shad and commanded a higher

price. They were caught in seines, on hooks and lines, and were the

sport to the gigger at night. NescopeckFalls, directly opposite Berwick,

near where the Nescopeck Creek empties into the river, was auoted place

for salmon fishing with hook and line. Men standing on the shore with

long poles and lines would often, in drawing out the fish, lodge them in

the branches of the trees, giving them the appearance of salmon-pro-

ducing trees. The shad fisheries which I have alluded to were not com-

mon property. The owner of the soil was the owner of the fishery, and

no one was allowed to fish without a permit. The owners ofthe fishery

also had the seines, and when not using them they would hire them out

to others and take their pay in shad. The seiner's share was always

one-half the catch. Shad were caught both night and day in seines.

At the Webb fishery 1 have known eleven and twelve thousand shad

taken at one haul. These fisheries were always considered and used as

a source of great pleasure, value, and profit, and everybody depended

on them for their annual fish and table supply. It was considered the

cheapest and best food by all. Immediately after the erection of the

river dams the shad became scarce, the seines rotted, the people mur-

mured, their avocation was gone, and many old fishermen cursed Nathan

Beach for holding the plow, and the driver of the six yokes ofoxen, that

broke the ground at Berwick for the Pennsylvania Canal. The people

suffered more damage in their common food supply than the State prof-

ited by her " internal improvement," as it was called. Although eighty-

nine years old today, I still hope to live long enough to see all the ob-

structions removed from one end of the noble Susquehanna River to the

other, and that the old stream may yet furnish cheap food to two mill-

ions of people along its banks, and that I may stand again on the shore

at the old Webb fishery and witness another haul of ten thousand shad.

9. Statement of Nelson B. Hollenback^ Wyalusing, March 14, 1881.

Commencing at Standing Stone, about 10 miles from Wyalusing Vil-

lage, and reaching down the road from that point to the Wyoming
County line, there were five " old shad fisheries," viz

:

(1) The Standing Stone fisheries. William Hank, Benjamin Brown,

Cornelius Enuis, and Benjamin Bennet owned this. It was a valuable

property, worth at that time from three to four hundred dollars a year.
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There were from three to four thousaud shad caught there annually.

They caught no rock or striped bass, sturgeon, or herring there or at

other fisheries in this vicinity.

(2) The Terrytown fishery. This was owned by Jonathan Terry,

William Dodge, Edmund Dodge, Samuel Wells, and John Taylor, and

was of about the same value as that at Standing Stone.

(3) The Wyalusing fishery, owned by John Hollenback, Benjamin

Stalford, Joseph Stalford, and John Stalford. This fishery was worth

about $250 a year, with a "catch " of from two to three thousand shad.

(4) The next was the "land" fishery at the head of Ingham's Island.

Joseph Ingham owned this, and it was worth about $200 a year.

(5) Next was the Brown Town fishery, owned by Humphrey Brown,

Allen Brown, and Samuel Brown, and was worth about $150 per annum.

(G) The next and last was called the "Bend fishery," and was located

near the lino between Bradford and Wyoming Counties. James Quick

and James Anderson owned this, and it was worth about $150 a year.

The stoppage to the emigration of shad to this vicinity was a great

loss to the people. For nearly two months every year the people for

from 15 to 20 miles from the river, were bountifully supplied.

10. Statement of George F. Norton, Wyalusing, March 3, 1881.

I spent many a pleasant day in my boyhood with the men who ran

the shad fishery in the Susquehanna, near where I now live. This fish-

ery was about two miles above the mouth of the Wyalusing Creek, at

the place we now call Terrytown; formerly all was Wyalusing along

here. There were other fisheries above and below us, but this the only

one I have any personal knowledge of. The proprietors were Jonathan

Terry, esq., Maj. John Horton, sr., Maj. John Taylor, Edmund Dodge,

Maj. Justus Gaylord, Gilbert Merritt, William Crawford, and William

Wigton. Year after year, for a long time, these men operated this fish-

ery, generally taking the month of May and a part of June of each year,

always regaling themselves with a little good old rye, and having a fine

sociable every night when counting off' and distributing the shad caught

during the day. Occasionally they sent substitutes, but the fishery

never changed proprietors. Some seasons they caught largely j others

not so many. I well recollect one draught or haul when they caught

500, but ordinarily 20 to 50 at one drawing of the seine was considered

good. The average per day, according to the best of my recollection,

would be about 150.

People came from the eastern part of the county, then just settling,

up to Wyalusing, as far or nearly as far as from Montrose, to buy shad.

The trade was quite large. Some of the time maple sugar was quite a

commodity, brought down to exchange for shad.

Very few of any other kind of fish except shad were ever caught.

Occasionally a striped bass, large pickerel, carp, sunfish, mullet, sucker,
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or a bull-bead was taken; no small fish, as the meshes of the seine were

large enough to let them through.

The shad were worth from 10 to 25 cents eaeh, according to size. I

have seen them caught here weighing nine ])onnds; ordinarily their

weight was from four to seven pounds. If we could have that old shad

trade here again it would make us all, if not rich, merry again. But
very few are now left among us who saw those glorious old fishing days.

The fishing for black bass of these days does not begin to compare with

those old fishing days. ^
1 can recollect of but one fishery between Wyalusing and Towanda,

and only two between Wyalusing and Tunkhannock.

11. Statement of IS. JenJcinSy Wyoming.

The jjresent inhal)itants of Wyoming have but a faint idea of the

value of fish to the early settlers. They performed as important a part

at Wyoming as they have in the history of all new settlements. A care-

ful study of the advance of immigration and the settlement of new re-

gions shows that those settlements have been guided and controlled by

the streams and Avaters in which fish abounded, and hence were made
along their shores. Fish furnished the people a plentiful and healthful

supply of food, easily attainable, until the forests could be hewn down,

clearings made, crops raised, and cattle could increase and multiply.

It is unquestionable that the early progress made in settling up of

our country was due in a large measure to the presence of fish, which

furnished food in absolute abundance in the midst of desert lands ; and

it would be as idle to attempt to disparage the value in the economy of

those times as it would be to prove the value now beyond the mere

mention of the fact.

The fish that attracted the most attention and were the most highly

considered in the early times were shad. The knowledge of these excel-

lent fish in the Susquehanna, at Wyoming, has become almost entirely

historical, if not entirely so. But few persons now resident atWyoming
have a personal knowledge of the shad fisheries there and their value

to the people in the early days,' and hence some of the stories told of

the immense hauls of them made in "ye olden time" seem to the present

generation more fabulous than real.

That we may the better understand the subject I will give extracts

from the writings of strangers, and then conclude with an account or

two of our own people and what I myself have seen.

In 1779, when General Sullivan passed through Wyoming on his

western expedition against the Indians, a portion of his advance were

located at Wyoming from May to the lust of July. Many of his offi-

cers kept diaries, in which they noted their movements from day to day
and touched slightly upon such objects of interest as attracted their at-

tention. I will give a few extracts from these diaries relating to fish at

Wyoming.
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Dr. Crawford in his diary, under date of June 14, 1779, says

:

"The river at Wyoming abounds with various kinds of fish. In the

spring it is full of the finest shad. Trout and pickerel are also plenty

here."

George Grant, under date of June 23, says

:

"The Susquehanna Eiver affords abundance of fish of various kinds

^and excellent."

Dr. George Elmer, under date of 23d June, says

:

" Spent chief part of tljo day in fishing. Salmon, tront, suckers, bass,

and common trout are plenty in the river, of which we catched a number

with a seine."

Daniel Gookin, under date of 28th June, says

:

"The river Susquehanna, on which this lies, abounds with fish. Shad

in great plenty in the spring, as they go up to spawn. The shores are

covered with these fish which have died up the river, through their t.oo

long stay in fresh water."

There were some twenty-five or thirty what we called shad fisheries

within the bounds of old Wyoming. Every available point for casting

out and hauling in a seine on the beach, whether on an island or outhe

mainland, was used as a fishery, and had its owners and its seine. The

average number of shad taken at each of these fisheries in a season was

from 10,000 to 20,000, beside other fish which were caught before and

after the shad made their migration.

It is given on good authority that 10,000 were caught at one haul at

the Stewart fishery, about midway between Wilkes Barre and Plymouth,

about 1790. This was called the widows' haul.

The settlements, after the massacre of July 30, 1778, had so many
widows and fatherless children among them that they made special pro-

visions of bounty for them on many occasions, which were wrought out

in such a way as neither to give offense nor to convey a sense of undue

obligation.

Among the arraugemeuts of this character was that of giving one of

the hauls at each fishery every year, to the widows and fatherless of

the neighborhood, and hence called the widows' haul. By common con-

sent it was agreed that the widows should have a haul made of the first

Sunday after the season of shad fishing commenced, and they were to

have all caught, whether more or less.

This big haul was made on Sunday.

At the rate I have given, which is made up more from general infor-

mation upon the subject than from statistics, the number of fish caught

annually was about a half a million, which at 30 cents each would make
$150,000.

Were the Susquehanna as well stocked with shad to-day as it was a

hundred years ago our keen and hungry fishermen would easily double

the catch, and still, like Oliver Twist, " cry for more."

I recollect seeing, in the spring of 1826, a haul made in a cove at the
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lower end of Wiutermoot Island, west side, numbering 2,800 shad. When
thrown out they whitened a large space upon the shore.

Being the first haul of the season, the fish were largely distributed

among the people, and even after that my grandfather had a half barrel

for his right as owner of the seine and fishery.

About 1831 or '32, in the fall, an unusual catch of eels was made in a .

weir on the east side of Wintermoot Island. During one day and night

2,700 of them were caught, while many escaped from want of means to

handle them and take them away as fast as they came in. Another day
and night 900 of them were caught, when the basket floated off with the

high water.

I herewith give you copies of two papers in my possession bearing

upon the shad-fishery question. It will be seen by one of them that the

price of shad in the early times was 46?. or 4;^ cents eachj quite a different

price from what they sell at in our day. Tear the dam from the Sus-

quehanna and we shall have plenty of shad, if not at 4rf. each :

" Be it known that I, Peter Shafer, have sold all my right in and unto

all my right in the Dutch fishery, so called, below the Nanticoke Falls,

so called; for and in consideration thereof I, Jacob Cooley, do promise

to deliver Seventy shad, unto William Miller, on account of me, the said

Peter, on or before the 20tli May instant ; or otherwise settle with said

Miller for what I am indebted for my part of said Seine, and likewise

the said Cooley is to deliver Six gallons of Whiskey unto the said Peter,

between this date and Weat harvest.

" Witness our hands this 14th day of May, 1800.

" PETER SHAFER.
" JACOB COOLEY."

" James Fox holds an order for 725 shad drawn by George Frazer on

James Stewart, date April 27.

(Indorsed on the back in these words:) Credit for 350 shad received

by me. David Morgan,

(Indorsed:) Copy of Frazey's order. Henry Thomas charges the

Estate with 4.s. 8r/., paid in Rye. Paid.

No. 40—725 shad, less received, 350, leaves 375 shad, at 4d=:125s.=

£6 5s., or $16.07. Add interest on same $9.50=$26.17. (£=$2.67.)

12. Statement of Elisha Blackman, Pittstorij March 22, 1881.

I see that G. Fowler, of Berwick, tells a big fisli story. I incline to

think, however, that it is true. I recollect when I lived with my grand-
,^

father, in what is now South Wilkes Barre, perhaps 1798 or 1799 of last

century, the great haul of shad at Nanticoke was made. I believe there

were nine or ten thousand taken. A number of seines were engaged

in it, and lawsuits were the consequence. Salt was scarce and dear.

Northampton men came with i)ack-horses loaded with salt, and returned

loaded with shad. I bought and kejjt the public h»use that Had been
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kept by John Courtright on the Plains, Wilkes Bane Township, in

the spring of 1815. There were then two fisheries between us and the

Pittston Ferry—one at Monocacy Island lauding, on the shore of Mr.

Samuel Gary's land, the other starting at or near the Wiutermoot Isl-

and and landing above the ferry at Blanchard's. That season I got my
supply at the upper fishery ; the first day's attendance was a " blank "

day—few or no fish. The large schools of Mr. Fowler's times were

dwindled greatlj^, undoubtedly because of the numerous fisheries that

existed below, and the destruction of the young shad by the many eel-

weirs in their descent to the ocean in the fall. My time was too valu-

able to attend on blank days. I left money with Mr. Joseph Arm-
strong, and he sent me my supply when successful. The next season

(181Gj the difficulty that had existed between the fishermen at Monoc-

acy (twelve iu number) and Mr. Gary, the owner of the land, was set-

tled by giving him the thirteenth share, and ever after I got my supply

from the fishery until the canal dams cut off our supply totally. It was
a serious damage and inconvenience to us, as markets for fish and meat
did not exist then as now. The Susquehanna shad had a far more de-

licious flavor than any we get now.

General Isaac Bowman, Samuel Moffit, and some of our Plains neigh-

bors, having secured a lauding on the Nommock, at the foot ofMonocacy
Island, fitted up a fine seine and necessary boats (canoes) and caught

half a dozen shad, having fished twice as many days. I shared two, hav-

ing found the whisky (before my temperance days) ; others outbid me,

determined to taste the good of their labor. I am in my ninetieth year.

13. Statement of Isaac Thompson, Lee, Lee County, III., April 12, 1881.

I was born at Pittston in 1796. My father's farm lay along the side

of the Susquehanna River. I lived on the farm fifty-one years. In re-

gard to the shad fishing, as I grew up to manhood I fished many days
in the shad-fishing season of the different years. The first run was the

male shad—not near as good as the female. After catching the first

run then if we could have a rise of water then came the female—a far

better quality. The female put for the headwaters of the river, and
there would spawn ; then the old fish would come back down the river,

and the wind would often drive them on the shore, and they would lay

there rotting till they stunk. People used to come down from toward
Easton, Northampton County, and bring whisky and salt, and trade for

fish
;
also from the upper part of old Luzerne Gounty, bringing maple

^sugar to trade for shad. One man by the name of Taylor bought fif-

teen and put them iu a sack after they were cleaned, shouldered them
and walked off with them. I have known upwards of a thousand caught
in one day on the point of the island. As to the localities of the fish-

eries, there was one at Falling Spring, about four miles from where I

lived, another on the point of Wintermoot Island, and the next on the
side of the island ln'tween two and three miles from where I lived. They
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drew out on the beach of Samuel Gary's farm ; another just below that,

I think, drew out on the farm of Crandall Wilcox j another just below

the falls. Please excuse me now, as I kave done as well as my memory
wiU allow me to. We have done no fishing since Nauticoke dam was
built.

14. Statement of Steuben Butler, a son of Col. Zebulon Butler, who led the

patriots at the battle and massacre of Wyoming, 1778.

I was born 1789 ; remember the old shad fisheries in the river here

very well ; was not a fisherman myself; after the run of shad had Parted

I used to get in a boat and row up to the fishery and jjurchase my sup-

ply of shad and bring them down and salt them away. The price varied

according to the abundance of the shad, some seasons being less expen-

sive tlian others. As I recollect it, the Pettibones used to have charge

of the fishery above Wilkes Barre.

15. Statement of Dr. Charles F. Ingham.

I remember the old shad fisheries in the North Branch, particularly

the Butler fishery, which was on the bar opposite and a little above
Union street, Wilkes Barre. Nanticoke dam was commenced in 1828

and finished in 1830, and I recollect that that ended our fishing. Al-

though 1 saw shad caught below the dam by hooks attached to poles

—

think it was the year the Shamokin dam went out—yet I have never

heard tell of or seen shad being caught since that time above the dam.
The shad, as I remember them, were very fine and particularly large. I

have seen the beach, after the drawing of the seine, for a hundred feet

absolutely alive with flapping shad, each one reflecting the sunlight like

a burnished mirror. I recollect having the salted and smoked shad
during the fall and winter, and fine delicacies they were.

After our shad fishing was cut off a great number of salt shad were
brought from Philadelphia and other points, meeting with ready sale,

on account of general knowledge of their delicacy. I believe that at one
time the people knew more of salt shad than they now know of salt

mackerel, and more of smoked shad than now of smoked salmon.

I believe that a proper shad-way could now be put in the Nanticoke
dam at an expense not to exceed $10,000, and probably for less, without
interfering with navigation.

16. Statement of Mr. Isaac S. Osterhout.

In 1820 or 1821 we caught shad in very large quantities at Black
Walnut Bottom. I remember well I went with a gentleman to Salina,

N. Y., after salt, as we had run out of that article very early in the sea-

son
; he had a load of whetstones and I a load of shad. I could have

easily gotten rid of my shad on the first day had it not been that he and
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I had agreed that the whetstones should sell the shad, and vice versa.

So it was several days before we got our loads of salt, as the whet-

stones went terribly slow.

In 1822 and 1823 I was at Hunt's Ferry, where the shad were plenty.

I came to Wilkes Barre in 1830, the early part of the year—the same year

the Nanticoke dam was finished ; do not recollect of any shad being

caught after that. I recollect of a Mr. Water Greens, who came from

'New England and settled at Black Walnut Bottom, giving twenty bar-

rels of shad for a good Durham cow.

17. Statement of Miss Mary Coates.

I was born in 1803 ; came to Wyoming Valley to live in the year 1823.

I remember very well the catching of shad in large numbers by the in-

habitants and the cleaning of them along the river shore. I remember,

too, that the country people came in crowds during the season from

miles away and returned home laden with fish. I remember the anger

of Gildersleeve's negress one day, when it was said that Gildersleeve had

made her wade out into the river after shad heads. The circumstance

was as follows: While cleaning the shad she had cut off the heads and

placed them on a board, saving this most delicate part of the fish for

herself, and while she was busy the board, covered with shad heads,

was either pushed by some one or drifted out into the river, when she

waded out to get it. Do not know anything of the numbers caught.

The people had shad from spring to spring. I do not remember of any

shad being caught after the Nanticoke dam was put in.

18. Statement of Capt. James P. Dennis.

I remember the old sTiad fisheries in the river. There was one just

below the bridge at AVilkes Barre, drawn out on the opposite shore;

this was called the Bowman fishery. I recollect once holding the shore

brail of the seine at this point, when William Alexander held the river

brail. There was a fishery on Fish's Island, about three-quarters of a

mile below the bridge.

19. Statement of Jameson Harvey.

I was born in 1796. I remember the old shad fishing in the North
Branch of the Susquehanna Eiver very well. James Stewart had a

fishery opposite my place. The big haul was made at Fish Island fish-

ery. I recollect it very well ; they didn't know how many they caught.

After all were disposed of that could be the rest were thrown on the

fields, and pretty near stunk us to death; they were lauded on the

point of the island. There were two semes on Fish Island, one owned
by Nanticoke parties the other by Buttonwood parties, who took turn

about fishing. The Mud Fishery was at Steele's Ferry ; they drew out

on Shawnee side. The Dutch fishery was below the dam on Croup's

place. Below Hunlock's Creek was another, that was called a Mud
fishery. There was a fishery at Shickshinny. When the big haul was
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made the shad sold for a ceut a piece; they sokl as many as they could;

there wasn't salt enough. In those days they didn't salt down so much
pork; they depended upon the shad they caught; they gave the poor a
chance after they got all they wanted. Peoijle on the West Branch
used to own an interest in the Hunlock iishery, and a Mr. McPherson
used to come in a boat to get their fish and take them back. They used

to come from Easton bringing salt, with which they used to buy fish

;

you could get one hundred shad for a bushel of salt. Nanticoke dam
was commenced in 1828 and finished in 1830. I only recollect of one

shad being caught above the dam since it was put in, and that was on

the flats after a big freshet. The people used to go off the bars with

as many shad as they could carry; they came in from all around in

crowds; they used to camp, and salt their fish down on the banks of the

river. Mr. McPherson used to take his boats back to the West Branch

loaded. He traded off cider, oil, and whisky. At the time the dam
was put in shad were selling for 10 cents and 12 cents each. Widow
Stewart used often to take in $30 or $40 of a night for her share of the

haul.

Hunlock's, Dutch, and Mud fisheries were night fisheries. Stewart's

and Fish Island were day and night fisheries. Farmers hauling grain

to Easton often hauled back hundreds of bushels of salt. Boats com-

ing up the river used to bring leather, cider, oil, salt, and iron; going

back they would take shad.

McPherson and Hunlock owned the Hunlock fishery and had a large

fish-house. Hunlock got as his share from five to six hundred dollars

per year, besides all the shad he could use. We used to have shad un-

til shad came again.

The owners of fish-houses used to have arrangements so that when
they ran out of salt they could dry and smoke the shad, as they now do

herring and salmon. Some of the shad used to weigh 8 or 9 pounds. I

saw one weighed, on a wager, turning the scales at 13 pounds; about

seventy or eighty would fill a barrel. The shad improved very much
coming up the river, those caught in this valley being very much larger

and finer than those caught at Columbia. I remember when Shamokin
dam went out the shad came up to our dam and were caught.

20. Extractfrom Minerh History^ p. 209.

JpriiSl, 1778.—At a town meeting iirices were set on articles of sale, &c.:

W^inter fed beef, per lb Id

Shad, apiece 6d

ToTjacco, per lb 9(i

Eggs, per doz 8d

21. Extractfrom the Susquehanna Bemocrat.

1818, April 17.—" Newark, N. J., April 7th, shad fishing. On Wed-
nesday 3 shad were caught in the river Passaick. A pair of them
weighed eleven pounds, and were sold to one of our public ionbolders

S. Mis. 110 41
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at a siiilliug u pound. A solitary one was caught about 2 weeks before

and sold to the same innkeeper."

1819, May 14.—"Shad are this season taken in unusual numbers;

they have been sold in Philadelphia as low as $4.50 per hundred and at

the Potomac fisheries as low as $3."

1820, April 21.—"At Alexandria shad is selling for $2.50 a hundred

and Philadelphia they are selling for $3. In Wilkes Barr6, notwith-

standing the scarcity of money, they are held at $18.75."

1822, April 26.—"We congratulate our friends on the prospect of soon

obtaining a supi)ly of fresh shad ; about sixty were caught here on

Wednesday (24th), and yesterday (25th) ui^wards of three hundred.

We learn that at Berwick they are caught in abundance."

The above was all that could be found in a file of fourteen years,

1810-1824, bearing upon shad. In the Federalist, printed at the same
time, nothing was found.

22.-Deed by Silas Smith of half his shad fishery.

Know all men by these presents that I, Silas Smith, of the township

of Newport, county of Luzerne, and State of Pennsylvania, have sold

unto Caleb Wright of the district of Huntington, in the county and

State aforesaid, one equal half share of a fishery on the lower end of my
farm, for the consideration of twenty pounds ($53.33) lawful money of

Pennsylvania to me in hand paid, the receipt of which I hereby own
and acknowledge. I hereby bind myself, my heirs, executors, adminis-

trators, or assigns, and every of them, by these presents, to warrant and
forever defend unto him, the said Caleb Wright, his heirs, executors,

administrators, or assigns, the one-half of said fishery to the only proper

use and benefit of him, the said Caleb Wright, his heirs, executors, ad-

ministrators, or assigns.

In witness whereof I have hereunto put my hand and seal, this four-

teenth day of May, in the year of our Lord one thousand eight hundred
and four—1804.

23.-Extractfrom Miner's History of Wyoming^ p. 141.

"The month of February, 1773, had so nearly exhausted the provis-

ions of the Wilkes Barre settlement that five persons were selected to

go to the Delaware, near Stroudsburg, for supplies. * * * The dis-

tance was fifty miles, through the wilderness, &c. * * * The men
took each an hundred pounds of flour, and welcome was their return to

their half-famished friends at Wilkes Barre. Never was an opening

spring or the coming of the shad looked for Avith more anxiety or hailed

with more cordial delight. The fishing season of course dissipated all

fears, and the dim eye was soon exchanged for the glance of joy and
the sparkle of pleasure, and the dry, sunken cheek of want assumed the

plump appearance of health and plenty."



VIII.-THE FISH SUPPLY OF LONDON.

[From the Lo^^)ON Quarterly Review.*]

1. Eeport of Spencer Walpole, esq., Jnaptctor of Fisheries to the Home Office, on the destruo-

tion offish at Billingsgate, in consequence of the alleged inadequate accommodations at

Billingsgate Market. (Ordered hj House of Commons to ie printed July 20, 1881.)

2. Beport to tJie Common Council from the Fish Stq)ply Committee appointed by the Corpo-

ration of the City of London. (October 31, 1881.)

3. Minutes of evidence taken before Special Committees of the Lords and Commons upon the

London Riverside Fish Market BUI. (Session of 1882.

)

Kearly thirty years have passed since the publication in our pages of

an article which produced no ordinary impression at the time of its ap-

pearance. In that article, having for its subject "The commissariat of

London," we ask our readers to imagine that the principal meal of the

day was proceeding in a well-to-do metropolitan home, and we endeav-

ored to trace to their sources the various edibles consecutively x)ut upon

the table—the fish to its ocean-bed ; the flocks and herds to their downs
and pastures ; the wild animal to its lair ; the game to its covert ; the

fruit to its orchard ; the bread to its j)arent cornfield—in order to point

out how they are fattened, netted, traj^ped, cai)tured, bagged, gathered,

harvested, and conveyed to their ultimate destination, " the great red

lane of London humanity."

It was natural under these circumstances that we should begin with

fish. Although we devoted no more than nine pages to chronicling the

operations then carried on in "Mr. Bunning's new market at Billings-

gate," it could hardly have escaped the notice of an intelligent reader

that " the harvest of the sea," being, as Mr. Spencer Walpole and Pro-

fessor Huxley assure us, " practically inexhaustible," could not be

thoroughly described, or, indeed, be more than glanced at within so

brief a comj^ass. We told our readers what fish are ordinarily brought

to Billingsgate at that time ; but of the fish which, were it not for the

limited area and inaccessibility of London's only market, might be

brought there, we said nothing. The total sui^ply of fish sent annually

to Billingsgate about the year 1853, as given in Mr. Horace Mayhew's

"London Labor and the Loudon Poor," seemed to us so enormous,

that we submitted the table to an undeniable authority, who assured

us that it was no over-statement. What would he now have said if

* No. CCCVIII, October, 1882. pp. 231 to 242.
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told that tbe volume offish sent to Billingsgate was nearly three times

larger in 1880 than in 1853 ; that within the last six years it has increased

from 95,000 to 130,000 tons per annum, and that this latter figure means a

supply of 400 tons of fish for every working day, being, according to

Mr. Edward Birkbeck, M. P.„ equivalent to a drov^e of 1,000 fat oxen

entering London upon every one of 313 days in each current year?

Surprising as this statement may appear to many, it is nevertheless

beyond a peradventure that of the cheaper and coarser kinds of fish

which would enter directly into the consumption of the iworer classes

an absolutely illimitable supply might be poured into the metropolis by
river if a suitable market, open at all hours and accessible at all states

of the tide, were available to receive it. Before showing what sort of

fish market it is absolutely necessary that London should have, we
propose to revea! what, at this moment, Billingsgate is. The materials

for describing it lie close at hand. They may be gathered in abundance

from Mr. Spencer Walpole's report to the home office; from that of

the fish committee appointed by the corjioration of the city of Lon-

don, to which Billingsgate belongs; and, passim, from the evidence

given before the two special committees of the Lords and Commons,
which sat last session, to consider the " London Riverside fish market
bill." Better, however, than any description would be the practical

experience gained by a Londoner who had sufficient energy and curi-

osity to pay Billingsgate a visit between the hours of 5 and 9

upon a Friday morning, the best day in the week for seeing it to ad-

vantage. There is an Eastern saying, to the effect that the distance

between the ear and the eye is very small, but the difference between
hearing and seeing very great. Readiu'^ is but another form of hear-

ing and to those who care to understand what the Billingsgate monopoly
means, we would recommend a visit to the famous market upon the first

morning of a week-day that may suit their convenience.

Billingsgate market (concerning the antiquity of which there is a dif-

ference of opinion between those who hold, with Mr. Walter Thornbury,
that it owes its origin to Belin, a king of the native Britons, who flour-

ished 400 years B. C, and others who maintain, with Stow, thai a man
called Billing, or Beling, owned a wharf upon the same spot, presuma-
bly in Queen Elizabeth's reign) is now and has been the property of

the city of London for so long a time that it is not easy to calculate the

amount of revenue already brought in by it. It has a frontage to the

river of 200 feet, and a superficial area of 40,000 square feet, which area

affords sites to seventeen shops and two large public houses, although,

since the " Eiverside fish market bill" came before Parliament, the

site of one of these public houses has been voluntarily thrown into the

market.

The interior of this metropolitan emporium offish, being obvio.usly far

too narrow for the business transacted there, is divided into spaces or

forms placed in such close contiguity to each other that the customers
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purchasing at one form interfere with those who would fain approach
its neighbor. The price charged for the forms is excessively high, being

at the rate of 9<Z. a square foot per week for each. Billingsgate is situated

above that portion of the river call the Upper Pool, which carries

more floating traffic than any other reach of water approaching it in

size upon the face of the globe, so that the dangers of navigation to

which cutters and steamers approaching the market by night are ex-

posed exceed description. The width of the portion of the river oppo-
site to Billingsgate left open for navigation does not exceed 200 feet.

In front of the market, on the water side, there is a large floating pon-
toon, but the steamers are not allowed to come alongside it in order to

unload, being compelled to lie off at a distance of nearly 100 feet from
the market quay, and to land their fish along planks thrown out from the

steamer to a barge, and from this barge to the floating pontoon. Every
pound of fish brought by steamer and landed from the river at Billings-

gate is carried along these planks upon men's heads. Only two roads,

one from and one to the steamers, are permitted to exist, and as the men
have no choice but to follow each other it is evidently impossible to land

a large quantity offish before the market closes at nine in the morning.

The result is that fresh fish is often thrown away, because it will not

keep until 5 o'clock upon the following morning. This being the plight

to which fish-carrying steamers are reduced, the trials and difficulties

awaiting sailing cutters entitle them to still greater commiseration.

Being sharp-bottomed vessels they have to lie out in the stream, and to

land their fish, at considerable expense, in barges. There were once some
piles in the river to which the cutters could make fast, but the market
authorities drew them. It ought, in addition, to be mentioned that the

work of landing fish along the planks which we have just described is

dangerous to the men engaged in it, and all the more so because during
half the year it is done in the dark. Accidents happen frequently, and
occasionally there is a loss of life. The unnecessary expense entailed

in this manner upon those who consign fish to Billingsgate may be in-

ferred from the fact which came out in evidence that the largest firm

in the trade had in 1880 to pay £4,321 9s. 4<?., and in 1881, £4,854, 8s.

Id. for landing their cargoes, an outlay which, had it been possible for

their steamers to moor at the market quay, would have been entirely

avoided, and which, of course, came ultimately out of the pockets of the

consumers.

The approach to Billingsgate market from the land side is along Low-
er Thames street, a thoroughfare which is from twenty-eight to thirty

feet wide, and along which not more than two vans can pass abreast.

It follows, therefore, that only two streams of traffic can flow along it

at the same time, and thus, if a van is being unpacked at the market,

one of the two streams is temporarily blocked. If an accident of the

most trivial kind should occur the whole of the traffic is brought to a
stand still. Six vans, and no more than six, can unload side by side at
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the same time. The market opens at 5 o'clock a. m., before which hour

no fish is allowed to be sold. As there are no vacant spaces or " lay-

byes," for carts, for costermonger's barrows, and for vans, the streets

adjoining the market are completely blocked as the hour of 5 a. m. ap-

proaches. The scene is of a nature to fill the spectator who witnesses

it for the first time with wonder that, in the largest and most civilized

capital upon the face of the globe, such a disgraceful anachronism

should hav'e been tolerated for so a long a time. Every lane and street

leading to Lower Thames street is choked with costermonger's bar-

rows and with fishmonger's carts, which extend as far as Cannon Street

Arch, King William street, Monument Yard, East-cheap, and 'Tower

Hill. The market, as we have already laid, closes at 9 a. m. When
the clock strikes nine the police interfere and clear all the closely-packed

vehicles, sometimes amounting to nearly four thousand in number, out

of the city, in order to make way for the ordinary day trafiic of the

streets.

The market being open for four hours only, it follows, as a matter of

course, that there are many customers who cannot complete their pur-

chases before their barrows and vehicles are driven away. The nearest

points to which they can retire are Tower Hill, Toolej^ street, or some
other convenient spot outside the city bounds, where they wait until

the fish is brought to them upon the heads of porters who charge heavy
fees, and waste, into the bargin, no small amount of precious time.

So far as costermongers and fishmongers are concerned, the Billings-

gate trade ceases at 9 a. m. After that hour the reign of the middle-

man or "bummaree" commences. It is of little moment to inquire how
old this word may be, or whether, as suggested by Mr. Walter Thorn-

bury, it is of Dutch origin, but at least it is certain that bummarees
were known to Robert Burns's friend, the antiquarian and wag, Cap-

tain Grose. We find in Jonathan Bee's Lexicon Balatronicum, or

Slang Dictionary, published in 1823, that "bummaree" is defined as

"the man who at Billingsgate takes the place of the salesman, and
generally after 8 o'clock a. ra. buys the last lot. Derived partly from
mare, the sea, to which most of them have been addicted." Writing
in 1853, Mr. Mayhes says: "The market opens at 4 a. m., but for the

first two hours it is attended solely by the regular fishmongers and by
bummarees. As soon as these are gone the costers' sale begins.

Many of the costers who deal usually in vegetables buy a little fish, es-

pecially if it is cheap, on the Friday, which is the fast day of the Irish
^

not to mention that the wives of mechanics run short of money at the

end of the week and are compelled to eke out their dinners with fish."

Since Mr. Mayhew wrote these words there has been a slight change
in the conduct of the market. At present the bummaree is the first

to reach and the last to leave the market. He is still of great use, but
not so necessary as in 1853. At that time fish were sold in large lots^

which the bummaree, as a member of the Billingsgate ring, bought, and^
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having broken them uj) into smaller lots, sold to little buyers. Now, how-

ever, the large factors sell by auction, offering only one package or box
containing at most 1 cwt. of fish at a time. This lot fetches from Is. up
to £7., according to the description and quality of fish contained in it.

Thus the fishmonger and coster have a fair chance of bidding against

what is called " the trade," but it is the bummaree's province to sort

and divide the contents of each box into fish of different sizes for the

convenience of the retailer. After 9 a. m. the auctioneers are obliged

to sell or throw away the fish still left on hand, and the bummarees,

acting in concert, have it in their j)Ower to fix the price at which it is

knocked down. The result is that many lots are "for a song," and that

occasionally large quantities are thrown away, which, if retail fishmon-

gers and costermougcrs could make their way to the market at any

hour of the day, would infallibly be sold at fair prices, instead of being

sacrified or wasted as is now the case.
^

In his interesting evidence before the Lords committee, Mr. Spencer

Walpole defined the liosition and occupation of the bummaree as fol-

lows :

"The ordinary course of business is for the wholesale salesman to sell

fish to the retailer; but in Billingsgate the bummaree steps in between

the two men. He buys the fish after market hours from the wholesale

salesman, and takes the chance of selling it in the course of the day at a

profit to the retailers. Therefore, as I understand the matter, he occu-

pies very much the same position as the man who used to be called the

' forestaller' or 'regrater' in the corn market at the beginning of the

century."

Far be it from us to rail against the bummaree. As the matter

now stands he fulfills very useful functions, but it cannot be denied that

his very existence is due to the deficiency and inadequacy of the market

in which he conducts his operations. When a new wholesale and retail

emporium has been established upon tlie river side we trust that the

bummaree may emulate the example of that sagacious guard to the

Edinburgh mail who gothimself converted into a stroker, and thus found

a new vocation to engage his attention. At present the bummaree
stands between the costermongers, who represent the poor of London,

and the fish for which they are clamoring. Billingsgate bas bred and

nurtured him, and with the Billingsgate monopoly it is to be hoiked that

he too will be improved off the face of the earth.

Two efforts, according to Mr. Walpole, have been made to divert the

fish-trade of the metropolis from Billingsgate. In the first place a

market was established at Hungerford Stairs. Being too far up the

river and too remote from the East end it had but a brief span of ex-

istence. When we mention that a line drawn north and south across

the center of London Bridge leaves a popuhition of about one million

six hundred thousand souls who live below the bridge, and about two

million four hundred thousand souls who live above it, it will be seen
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at a glaDce that Hiingerford Stairs are not easily accessible to coster-

mongers engaged in supplying the dense masses of poor people who

dwell at the the East end. The second attempt to supplement Billings-

gate was due to the generosity of Lady Burdett Coutts, who caused a

superb building to be constructed iu East London, and gave it the

name of Columbia Fish Market. It had a still shorter lease of life than

its predecessor at Hungerford, the consequence being that the ancient

tyrant flourished with greater vigor than ever. As time advanced the

inconveniences of Billingsgate, always considerable, were enhanced by

the increasing magnitude of the trade and by the altered conditions

under which it was conducted. The railway soon began to supersede

the river, and fish, instead of coming to London by water, found its

road there iu fast trains. It was bad enough for smacks, cutters, and

steamers to thread their tortuous way to the metropolitan fish market

along a river which is always choked with traffic, and through the

mazes and intricacies of the " Upper Pool;" yet, while the market could

be reached somehow or other by water, it had become almost unap-

proachable by land, and it was by land that two-thirds of the fish sup-

ply of London now came to Billingsgate.

The following table of the quantity of fish delivered at Billingsgate

market, or its immediate vicinity, between the years 1875 and 1880 will

show the proportions of railway-borne to water-borne fish, and we shall

have something to say presently as to the comparative cost of the two

modes of carriage

:



17] THE FISH SUPPLY OF LONDON. 649

fruit salesmcu took premises ; and the unfortunate street, which was
<i,ltogether too small for the fish trade alone, was required to accommo-
date the fruit trade also.

It must not be supposed that the citj'^ fathers were blind to the grow-

ing inconveniences of their solitary fish market. Without going back

further than twenty years we may notice that in 1802 Mr. Horace Jones,

the city architect, suggested the only practicable scheme for making
Billingsgate more accessible by land that has yet been laid before tbe

common council. At an estimated cost of £88,000 he proposed to con-

struct a new street from the corner of East-cheap and Fish Street Hill

to Thames street. The common council approved, but allowed. the

proposition to lie on the table; and when, twelve years later, the im-

provement committee of the city of London sought to give effect to

the city architect's plan it was found that in the interval between 18C2

and 1874 the estimated cost had risen from £88,000 to £525,000.

Time went on, and matters at Billingsgate proceeded from bad to

worse. At length, in lb78, Colonel Fraser, the chief commissioner of

city police, reported to court of common council that, in the phrase so

much dreaded by Lord Melbourne, " something must be done." Colonel

Fraser i^rotested emphatically that " the commerce had far outgrown

the capacity of the streets for carrying it;" adding that "an overgrown

business is carried on in thoroughfares or rather in lanes notwide enough
to admit more than two lines of traffic," the consequence being " that

the stoppage of one vehicle for any purpose brings the rest to a stand-

still." The only efi'ect produced by his energetic remonstrance was that

Monument Yard was paved as a street, so that many of Ihe fruit vans

and some of the fish vans were able to find standing room there.

Nothing else of a material nature was done or attempted with a view

to improving the apj)roaches until, in 1881, the corporation of the city

of London resorted, not for the first time, to the evasive measure which

is invariably adopted by the House of Commons when in perplexity.

They appointed a committee to inquire into the fish-sui)ply question,

and about six months later the home secretary instructed Mr. Spencer

Walpole to report upon the handling anddistribution of fish at Billings-

gate. Both reports are now before us, and between them there is sub-

stantially no diiierence, although Mr. Walpole's is the abler and more
searching of the two. Both agree in stating that Billingsgate is far too

small and too difficult of approach by land to fulfill the duties imposed

upon it as the sole wholesale and retail market for supplying fish to a
population of from five to six millions, resident within 7 miles of the

Royal Exchange—that is t/O say, upon an area which embraces about 150

square miles of ground.

A few brief extracts from each of these important documents will be
of service in elucidating the bearings of the question. From the report

of the corporation's fish supply committee let us select the following

passage

:

«' We now come to the question which directly aflfects the corporation
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as the market authority, viz, the sufficiency or otherwise of the present

accommodation of Billingsgate market, anxl of the approaches thereto, to

meet the requirements of the present day ; and when, as regards the ap-

proaches, we plainly record our opinion of their absolute insufficiency, we
make nonew admission, but simply indorse the oft arrived at conclusion of

this court. The prior question, however, as to the market accommoda-

tion is on a diftereut footing. On three separate occasions, within lit-

tle more than a generation, the market has been enlarged or entirely

reconstructed, and therefore in this direction the corporation has given

practical proof of its desire to keep pace with the requirements of the

metropolitan fish supply; and yet, incredible asitmay appear, not only

the weight of evidence in this inquiry but the prior action of the court

and a pending reference to the markets conyuittee alike go to prove

that even now additional market accommodation is absolutely neces-

sary."

So far from it " appearing incredible " to us that additional market
accommodation should be necessary, it would indeed be strange if a bit

of land about twice the size of the site upon which Exeter Hall stands

sufficed for the purposes to which it is now put, even if the land aj)-

proaches to it were as ample and unobstructed as those which lead to

Albert Hall or Kensington Gardens.

Keverting, however, to the report, we desire to call special attention

to the following words

:

" We now apijroach, not without diffidence, the crucial point of our

duty, viz, the course of action which we deem it wise and right to rec-

ommend to the court. The whole of the information gathered together

has received our closest attention, and we have the satisfaction of re-

porting that we have unanimously, though, as regards some members,
not without altering a previous impression, arrived at the conclusion

that one wholesale market is calculated to meet the requirements of the

trade and the interests of the public. We are also of opinion that

such market should be at the waterside ; and, as a general principle

we are further of opinion that there should be ample and sufficient ap-

proaches from all parts of the metropolis to the site of any wholesale
fish market. We beg further to state that, although in our judgment the

fish market ought to be at the waterside, yet, should the court be of

opinion that an inland market for the reception and sale ofrailway-borne

fish is also required, we in that event suggest either of the two sites,

one in Farringdon road, to the north of Charterhouse street, and the
other the site of the present Farringdon market, as appropriate for the
purpose. Of the market itself, we are of the opinion that it should be
one based upon the same system as that at present in existence in

Paris, viz, a wholesale, a semi- wholesale, and a retail market, all under
one roof. We recommend that no restriction whatever should be made
as to hours of business, but that the market should be free and open at

all reasonable hours calculated to facilitate the reception, sale, and dis-
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tributiou of fish. Fiually, we are of opiuion that, taken in connection

with our earlier remarks as to destruction of spawn, and the taldng of

immature fish, and also the present rates charged for railway carriage,

the following have, auiongst other causes, contributed to the unsatisfac-

tory state of the fish supply, viz :

" 1. The small size of the market at Billingsgate.

" 2. The utterly inadequate approaches thereto.

" 3. The arrangement at present existing for its management.
"We have spoken frankly, and we fully realize that our recommenda-

tions involve important and costly changes, which, however, are called

for by the preseut condition of things."

Before proceeding to show how utterly incompatible the recommen-
dations of the corporation's fish committee are with the further exist-

ence of the Billingsgate monoi^ly, it seems desirable to repudiate with-

out further delay any agreement with the allegations of this report as

to " the destruction of spawn and small fish, aud the taking of imma-

ture fish." With this end in view we cannot do better than quote the

words spoken at a meeting of the Society of Arts, upon the 10th of

May last, by Professor Huxley, who is perhaps the highest authority

in England upon such matters. In reply to a not very wise si)eechy

complaining that the fish supjily of Loudon" was falling off and the re-

tail iirice of the article increasing, and attributing the mischief to the

wholesale system of trawling now in vogue, " which destroys millions

of small fish, and ruins no end of spawn," Professor Huxley rose and

said that

—

" He experienced much the same sensation as Eip Van Winkle must

have felt when he awoke after his long sleep ; for the speech he just

heard was identical in spirit and almost in words with a great multitude

of speeches which came before him about twenty years ago, wdien he

had the honor of being a royal commissioner to inquire into the condi-

tion of our sea fisheries. That commission arose in this way : Mr. Mil-

ner Gibson, who was president of the board of trade, sent for him one

day, and told him that a member for a northern county meant to move
for a commission of inquiry into the destruction of the fisheries on the

east coast by trawling, and asked him what he thought about it. He
ventured to say that he thought it was all nonsense, and that Mr. Mil-

ner Gibson had better refuse the commission. He did so, but the mem-
ber beat him in the House of Commons, and he sent for him (Mr. Huxley)

next day and told him he must serve on the commission. He served

on it for two years, during which time a larger body of evidence came

before him than had come under the eyes of most people. The com-

plaints then made of trawlers were precisely those they had just heard
j

that the damage done by line fishermen was destroying a great source of

the supply of men to the navy ; that it was destroying the breeding offish

in the North Sea, more especially cod, whiting, and haddock ;
and, not

only so, but it was rapidly destroying that upon which the trawlers
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themselves subsisted. It came out in evidence, first and foremost, that

the fishing population supplied no appreciable contingent to Her Maj-

esty's uiwy. It came out, in the second place, that the charge made
against trawlers, that they would destroy the spawn of the fish ordi-

narily caught bythe long lines, had no foundation ; for, although it might

appear strange for him to say so, yet he believed there was no body of

men more absolutely ignorant of everything relating to fish, except the

catching of them, than fishermen. The first complaint which came be-

fore them was that trawlers were bringing up an enormous quantity of

spawn every day in their trawls ; but, upon inquiry it turned out that

what was supposed to be spawn was nothing but gelatinous inhabi-

tants of the sea, which had just about as much to do with fish as

cocks and hens to do with Jumbo. With regard to the charge made
against trawlers of destroying spawn, he might mention that such fish

as haddock and cod did not lay eggs at the bottom of the sea ; their

eggs floated at the top, so that it was impossible for the trawlers to de-

stroy the spawn. Since that time there was abundant evidence to prove

that, while trawlers had gone on steadily increasing, there had been no

diminution in the number of cod, haddock, and whiting caught. Lastly,

as to the supposed injury that the trawlers were doing themselves, there*

was no question that up to the present moment the amount of capital

invested in trawling vessels had steadily increased, and he could not

understand shrewd and clear-headed people like the last speaker put-

ting their money into a business if it did not pay expenses. He could

not describe the audacity of the statements made at that time with re-

spect to trawl fishing. Witnesses came before the commission and stated

that trawled fish were unfit for human food ; that they were poisonous
j

and one man summed up all the demerits and atrocities of trawl fish by
saying that they were " mashiated," though what he meant by the re-

mark it is impossible to say. Beyond all doubt, if anything were done
to stop trawl fishing on the enormous scale on which it was now carried

out in this country ; it would no longer be a case of complaining of the

price of fish, but ninety-one out of one hundred would not be able to

buy any fish except herrings and the like, which were caught in the

oi)en sea by nets. He could not give the figures now, but he recollected

it being stated some time ago that 800 trawlers hailed from the port of

Loudon, and therefore it was preposterous to talk of interfering with their

fishery. No answers had been put forward to the arguments adduced in

the report to which he had referred, namely, the constant increase of

capital put into the trawling business and the constant increase in the

tonnage of the vessels employed j and to such patent facts as these,

that a town like Brixham was absolutely built out of trawled fish, and
the trawlers who caught the fish had trawled over a comparatively

small area close to Brixham for the last 70 or 80 years, but the fishing

was going on now as well as ever,"

In these words Professor Huxley was but echoing the opinions of his
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former colleague, Mr. Spencer Walpole, whose views we shall presently

have occasion to quote. Before doing so, however, we invite our read-

ers to observe that the recommendations of the corporation's committee
require Billingsgate, as the sole fish market of the metro[)olis, to i)os-

sess properties which are absolutely impossible and unattaiuable under
the circumstances. In the first i>lace, its land approaches could never
be made sufficient without spending a sum of money which would
stagger even the city fathers, and throw their yearly budget into iuex-

tricable confusion. Secondly, the approach by river through the Upper
Pool will always present insurmountable difficulties. Thirdly, the

area of the market is far too small, and cannot be increased uidess the

custom-house be given up to the city, which the Government has no
thought of doing. So hopeless, indeed, did the retention of Billings-

gate as the sole metropolitan fish market appear to be in the eyes of the

civic committee that they were induced to turn their attention to other

river-side sites, and specially to one near Blackfriars Bridge, the esti-

mated outlay upon which would have entailed an expenditure of from
£900,000 to £1,200,000, not to mention that the conservators of the river

would be certain to forbid its selection, on the ground of the encroach-

ment it would make on the water-way. Lastly, the committee avow
their opinion that neither the enlargement of the area of Billingsgate

nor the establishment of additional markets atFarringdon road or else-

where "would supersede the necessity for providing betfer approaches
for facilitating the traffic in that locality." A more damaging denuncia-

tion of Billingsgate than is supplied by the report of the corporation's

own committee it would indeed be utterly impossible to conceive.

Mr. Walpole is equally explicit to the same effect. His report says

:

"Fishing in the North Sea, the greats^ource of the London fish sup-

ply, is carried on in two ways : (1.) By boats working in fleets on the

Dogger Bank, on the Silver Pits, on the German coast, and on other

favorable fishing grounds ', and (2), by boats working grounds usually

nearer home, either singly or with only one or two comi)anions. When
the boats work singly and near home they are rarely away for more than
twenty-four or forty-eight hours ; when they work in fleets they are away
for weeks and even months at a time. In the former case the boats re-

turning to port to unload the fish sell them on the fish quay; the fish are

then packed by the buyers and sent to London by train. They are more
or less exposed to the sun on the boat, and they are exposed on the fish

quay; they are then packed, in ice it is true, in a truck which has per-

haps been standing in the sun for some hours ; they are brought up in

a railway van to town and then carried in a van through the streets of

London. But when the fish are caught by boats working in fleets fast

steamers attend the fleet to carry the fish back to London. They are

removed almost as soon as they are caught to the hold of the steamer,

covered with ice, and never unpacked till the steamer reaches Billings-

gate.
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" It does not require much reflection to conclude that fish dealt with

in this way are more likely to reach London in good order than those

which are remov^ed from the boat to the quay, from the quay to the rail-

way van, from the railway van to the street, and from the street to the

market. In fact I believe I am right in saying that no fish coming by

water would be condemned if it were not for two reasons : (1.) It occa-

sionally happens that the fleet has moved its position before the steam-

ers arrive, and the steamers in consequence fail to find it. (2.) It also

occasionally happens that the catch is so large that the steamers are

unable to store the whole of it in their holds, and are forced to carry

some i^ortion of it on deck.

" It is obvious then that, except from accidental circumstances, there

is and there need be no loss among the fish which reach London by

water. Water-carriage is cheaper tlian land-carriage. A box of fish

carried direct by water to Billingsgate costs 2s. Id. for carriage. The
same box carried by land costs os. O^d., viz, Is. 7d., its carriage to

Grimsby, and 2s. 2^d., its carriage to London. It is not surprising,

therefore, that as the cost by water is less and as the fish arrive in

better condition, the London salesmen should jprefer water-borne fish,

and should look for the solution of every difficulty by a further develop-

ment of the water traffic."

Mr. Walpole proceeds to give his reasons for thinking that, despite

its superior cheapness, water-carriage will never entirely supersede the

land-carriage of fish. He states that with a view to discouraging the

land-carriage of fish some of the merchants who came before him as

witnesses went so far as to propose that single-boat fishing should be

prohibited by Government, and the men forced to fish in fleets. This

suggestion seemed, in Mr. Wali:)ole's eyes, to be impracticable. Fisher-

men are influenced by the same motives as other men. They naturally

object to a system of fishing which keeps them away from their families

for weeks at a time, and prefer to it a system which enables them to re-

turn home once in every twenty-four hours, even though the result may
be that their fish cost a little more for carriage to London and arrive

there in rather worse order. Is it possible, asks Mr. Walpole, to pro-

vide that railway-borne fish shall reach London so that a very smaU.

proportion shall be in a condition to necessitate condemnation? The
witnesses who appeared before him at Billingsgate were of opinion that

if inspectors were appointed at the various ports to prevent the sending

forward of fish which were already bad this highly desirable consumma-
tion might be attained. But where are these inspectors to reside? If

at the principal ports the fishermen would certainly resort to other ports

where there are no inspectors. If, however, inspectors were established

at every iiort and village where boats can land the expense would bo

out of all proportion to the end aimed at. Nor could it be expected that

the Government would consent to bear the charge of a duty which
would primarily be of advantage to the metropolis alone. It would be
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still more hopeless to ask local authorities to incur expense for a pur-

pose diametrically opposed to the trade of their neighborhood. The only

possible course seems to be to condemn in London the fish which are

bad when they reach Billingsgate, and to trust to the effects of this con-

demnation to prevent salesmen from wasting money by sending other

bad fish to London.
'' If this conclusion be correct," adds Mr. Walpole, " then the state,

not of Billingsgate, but of the approaches to Billingsgate, must, in my
judgment, be held responsible for some portion of the loss which arises

from the necessary destruction of condensed fish. I have already en-

deavored to describe what those approaches are. The vans arriving

from the railway station, the carts of the retail dealers arriving to buy,

make them almost impassable, and the system on which the trafiic is,

perhaps unavoidably, conducted, makes confusion almost hopeless. On
general grounds it would apparently be desirable that the vans which

reach the market first should be unpacked first, and sho uld then pro-

ceed as empties to their destination. But in practice this is never uni-

formly done. The vans which arrive first may contain fish for which

there is no particular demand, while the vans which are x^erhaps in the

rear of the line may contain other fish for which there is a great de-

mand. The vans, therefore, instead of being unpacked, are forced to

move on, and thread their way through the crowded thoroughfares of

London till they are able to obtain a fresh place in the line. One van,

whose case was exceptionally unfortunate, returned in this way, not

merely time after time, but day after day, and for eleven days. The
fish which it contained were of course ultimately condemned.

" How, then, is the difficulty to be obviated which at j)resent exists?

I believe it to be imi)08Sible to obviate it till the approaches to Billings-

gate are reconstructed, or the market is itself removed. A market

does not deserve the name which does not afford (1) accommodation for

buyers and sellers
; (2) standing room, and, where perishable articles

are concerned, standing room under covered ways, for the vans which

are being unpacked ; and (3) easy access. Billingsgate fulfills the first

of these conditions. It wholly fails to fulfill the second and third of

them. A market without approaches is, in fact, as inconvenient as a

house of many stories without a staircase. It is said that the amateur

architect is apt to forget the staircase when he builds the house. I

should very much regret to call the corporation of Loudon an amateur

architect, but it has undoubtedly committed the mistake of reconstruct,

ing the market and of forgetting the approaches."

We have said enough to show that Billingsgate is past praying for;

nor can much sympathy be expected from the public with the efforts

made last session by a portion of the common council to save its life by

defeating the London riverside fishmarket bill before the special

committee of the House of Lords. Thanks to the refusal of Lord Sal-

isbury and of the Duke of Richmond to sustain the two mischievous
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clauses imported iuto the bill by the Lords' committee, and thanks also

to the energetic speech of Lord Shaftesbury, these clauses were with-

drawn, and there is at length a fair chance that London will shortly

have a riverside fish market worthy of the largest and hungriest city

in the world."

It remains for us to inquire what are the attributes and properties

that a metropolitan fish emporium should possess, and to see how far they

are supplied by the site at Shadwell, where it is understood that the

new market authorized by the two Houses of Parliament is about to

be established. What these essentials are was clearly laid down by the

fish committee of the common council when they arrived at the follow-

ing conclusions

:

1. That one wholesale market is calculated to meet the requirements

of the trade and the interests of the public.

2. That such a market should be at the water-side.

3. That there should be ample and sufiBcient approaches from all parts

of the metropolis to the site of any wholesale fish market.

To these three very obvious conclusions a fourth might have been

added to the effect that the market should be established at a point where

the river is sufficiently wide for the sailing vessels and steamers moored

at the market quay to be out of the way of the stream of floating traffic

which passes ceaselessly to and fro along that crowded highway of na-

tions.

That the site at Shadwell conforms to these conditions is evident from

the following arguments which were deemed irrefutable by the special

committees of the Lords and Commons when brought before them last

session.

1. The London riverside fish-market bill authorizes its promoters lo

take about eight acres of land in the parish of St. Paul, Shadwell, four

acres of which they bind themselves to appropriate for the new fisk

market and its approaches.

2. The site, like that of Billingsgate, is on the north side of the river,,

to which it has a frontage of 600 as against that possessed by the Bil-

lingsgate of 200 feet. It lies nearly two miles below London Bridge, at

a point where the Thames is 1,100 feet wide, and being situated on the

edge of a bay, out of the influence of the tide, and 500 feet clear of the

ordinary traffic of the stream, it enables vessels approaching it to avoid

the difficult and dangerous navigation of the Upper Pool, which is no

ordinary advantage when we remember that tht,^ fish craft for the most

part arrive in the dark.

3. The shore can be leveled so as to admit vessels of thirteen feet

draught alongside the wharf at half tide. Vessels will lie next the whariy

and unload direct into the market, thus avoiding the expense, delay,

and danger of the i)resent system of discharging. There is a boat ferry

at either end of the site, and a steam ferry is about to be reopened at a

short distance to the west. This steam ferry can make trora seven Uh
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ten trips in an hour, and can take from seventy to ninety costermongers

barrows at a time.

4. As regards the access to the market by hmd the streets and roads

leading to the selected site at Shadwell are wide, unencumbered by or-

dinary traffic, and of easy gradients. Out of the eight acres acquired

the market proper will occupy 75,000 square feet, or one acre and three-

quarters, and the rest of the property will be laid out in ample ap-

proaches and in "lay byes " for carts and barrows, and also in the erec-

tion of the necessary shops, warehouses, and buildings connected with

the market.

5. On the three land sides of the market there will be a broad street,

so that four-and-twenty vans can lie side by side and unload simulta-

neously. ISTot a single fishmonger's cart or costermonger's barrow will

be more than 150 yards away from the center of the market, so that the

porterage will be reduced to a minimum and no time will be wasted.

The market will be open all day, and accessible from a very early hour

in the morning until late at night to ships approaching it by water and

to costermongers approaching it by land. The uiaximum tolls fixed by

the bill are very much lower than those charged at Billingsgate.

It will thus be- seen that the Shadwell site fulfills all the conditions

required by the reports of the cori^oration committee and of Mr. Wal-

pole, who, having examined the spot, gave evidence in its favor before

the House of Commons' committee. It should also be mentioned that

no steps were taken by the promoters of this bill to get permission from
.

parliament to make a new fish market at Shadwell until the corporation

of London and the metropolitan board of works had been repeatedly

urged, but in vain, to take the matter up. The want of additioual mar-

ket accomodations being admitted on all hands, what, it may be asked,

is the corporation of London doing to suppljMt I With the exception

of attempting to convert the fruit market at Farringdon into a fish

market nothing has been or will be done ; and it is admitted on all

hands that an inland market of this kind will do little towards cheap-

ening and making more abundant the coarser kinds of fish, which do

not come to London by costly railway carriage but can only be brought

by river.

These details can hardly be deemed uninteresting when we remem-

ber tiie stake at issue and the degree to which they afiect it. There is

and has long been a i)opular impression that many of our sea-fisheries

are less fecund than of yore, and that the ocean is growing more and

more to deserve the epithet of "barren." which Homer was so fond of

applying to it. How" far this is from being the case let the following-

passage from Mr. Waljiole's speech, delivered before the Society of Arts

upon the 10th of last May, suffice to attest:

"You are all acquainted," he said, "with the North Sea. You know

that it is a comparatively small sea. It is fished by EngHsh, Scotch,

Norwegian, Swedish, Danish, German, Dutch, Belgian, and French fish-

S. Mis. 110 42
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ermen, and I thiuk I could prove to you (only it is unnecessary to go

into statistics) that the fish which these fishermen are drawing from tlie

North Sea is worth at least £25,000,000 every year. That sum, if I

may translate the figures again into an intelligible language, is more

than equal to the whole interest of the national debt of this country.

This evening I am not concerned with the fisheries of Europe, but with

the fish supply of London ; and what I wish to point out to you, and

what is very imperfectly understood, is the proportion of fish consumed

in London which is drawn from the North Sea. I have tried to analyze

the return as far as I am able to do so, and I find that, out of the 130,000

tons of fish which were received in London in 1880, in round numbers

100,000 tons came from the North Sea ; that is to say that, out of every

four fish which we eat in Loudon, three came from the North Sea. Now,
if this is the case, it is really essential to the subject for us to consider,

however shortly, what is hapiDening in the North Sea, because I know
there is a prevalent impression that the North Sea itself and the seas

of this kingdom generally are being over-fished, and that they are in

consequence in danger of approaching exhaustion. I am bound to say

that you will hear this allegation supported on good authority in Bil-

lingsgate, and that you may also hear it in many fishing villages on the

coasts of England. Now I will give you my reasons for thinking that

the North Sea and the seas of this country generally are not in danger

of exhaustion. In the first place the prophecy of approaching exhaus-

tion is not a new one. It has influenced the legislature for centuries,

and it may be found in our literature since the days of the Tudors. I,

for one, thiuk that when you find a series of predictions which have

uniformly proved false you may pretty well aftbrd to disregard the same
predictions when they are made in our own time. You can hardly enter

into a drawing-room—you certainl^^ cannot go into any company inter-

ested in fisheries—without hearing complaints of the scarcity of soles;

and I do not deny that soles were exceptionally scarce last year. But
I recollect that I was told myself at Scarborough forty-five years ago,

in the year in which the Queen came to the throne, that a fisherman

landed at Scarborough with a i^air of soles, which he placed on the i)ier

and said :
' There are the two last soles in the North Sea.' I do not

deny that scarcity may occur agaiu, as it undoubtedly occurred last

year. But I regard such scarcities as temporary accidents and not as

any permanent failure of the great source of fish supply."

Mr. Walpolethen reminded his hearers that, likeall other animals, man
included, fish have a tendency to produce their numbers in greater ra-

tio than their food is generated, and consequently the natural waste

which is always going on in the sea is far more exhausting than any effect

that multitudes of fishermen produce upon the fish. In the same way
a warm or a cold summer has an enormous influence upon the abundance

or upon the scarcity of animal aud vegetable life. Some years, for in-

instance, we talk of a plague of flies, of cateri^illars, or of gnats. The
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same thiDg goes on in the sea, and the minute forms of life upon which

the fish feed are affected by the warmth or cold of particular years.

When there is a defective production of these forms of alimentary life

the fish are obliged to scatter in search of food, and are not collected to-

gether so as to be easily caught by the net or trawl. In conclusion,

Mr. Walpole pointed out that, althougli man is singularly deficient in

statistics bearing upon fish, it is possible to reason in some measure

from the particular to the universal by examining the details of the her-

ring fishing, with which we are more or less acquainted.

" We know," he continued, " that the Scotch fishermen on an aver-

age take one thousand million herrings a year. We know also that the

ISforwegian fishermen take from the ISTorth Sea another one thousand

million herrings per annum, while 1 am sure that other fishermen who
work the J^Torth Sea take at least another one thousand million. There-

fore we may assume that the fishermen of Europe draw three thousand

millions of herrings annually from the North Sea. I think it beyond

doubt that the predacious fish and birds kill as many herrings annually

as fishermen do, and therefore man and other enemies draw six thou-

sand millions of herrings a year from the North Sea. Now I do not sup-

pose that any one with the least acquaintance with the subject would

say that all these enemies of the herring catch one in every hundred

;

but, to put myself beyond all possibility of error, I will assume they

catch one in every two. Then at the end of the year the account must

be, six thousand millions of herrings taken and six thousand millions

left. Assuming that of those left half are females it is obvious that to

maintain the stock these females must produce two herrings apiece to

make twelve thousand millions next year. But a female herring does

not lay two eggs ; she lays from 20,000 to 30,000. Assuming that she

lays 10,000 eggs, it is obvious that nature intends out of every 5,000 she

lays that 4,999 should die. If it were not so the whole sea would be

full of herrings."

The conclusion at which Mr. W^alpole arrived is that " the North Sea

is practically inexhaustible." These are encouraging words, and they

are borne out by the evidence of Mr. Robert Hewett, who is the man-

aging director of flewett & Co., a limited company which owns eight

steamers and sixty fishing smacks of its own, and has in addition nearly

one hundred other fishing smacks under mortgage, and about thirty

more associated with it. Mr. Hewett deposed that since 1864 the com-

pany which he manages

—

" Have brought much more wet trawl fish to Billingsgate than any

other firm or company ; that the fleet under his control consists of 183

smacks ; that the fleet fish during the night and in the morning put

their catch, which is packed in boxescontainingabout ninety pounds of

fish each, on board the steamers which wait upon them ; that the boxes

when taken on board the steamers are immediately put into the hold

and buried in ice, and are thus brought direct to Billingsgate; that on
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arriving at Billingsgate the fisb, on tbe opening of the ufiarket at 5 a.

m., is taken out of the hold, carried ashore, and sold box by box ; tliat

the amount realized by Hewett & Co. for wet trawl fish sold at Billings-

gate during the last seven years amounts collectively to £1,210,409;

that in the trade wet trawl iish are divided into two classes, prime and
offal; that the prime consists of turbots, brill, soles, John Dorey, and

red mullet ; and offal of plaice, haddock, cod, skate, roker, whiting,

sturgeon, hake, dabs, thornback, and gurnard; that a very large pro-

portion of the offal brought to market by Hewett & Co. could not have

been sent by rail, as it would not have fetched the rate charged for car-

riage ; that if there was no w^ater-carriage for fish to market nothing

but the prime and the best of the offal would be sent to London at all."

The evidence of Mr. Hewett is deserving of special attention, because

it is to him and to his father that Billingsgate is indebted for many
valuable suggestions and improvements of the conduct of its trade.

His father was the first to bring fish by water from the fleet in the North

Sea direct to Billingsgate, and for this purpose he caused a line of fast-

sailing carrier cutters to be built in 1843. Up to that time, and for

many yeS,rs previously, it was the custom to land considerable quanti-

ties offish at Yarmouth, which were sent up to London by rail, while

other lots were brought by river to Graveseud and despatched thence

to Billingsgate by hatch-boat. From 1843 to 1864 the swift-sailing cut-

ters worked with great success, but in the latter year they were " run

off the road," not by the railways but by steam carriers which were then

started. The first ten sailing carriers were built and put on by the

elder Hewett in 1843 and 1844; the first six steamers by the younger

Hewett in 1864 and 1865. There are now not Jess than twenty-one

steam carriers running to Loudon. They belong to several companies,

each of them distinct from the others, and they work in connection

with five large fleets in the IS'orth Sea. I^or ought we to omit mention-

ing that the bulk of the fish came to Billingsgate packed in baskets

until 1856, when boxes were for the first time tried by Hewett & Co.

Four years later baskets had entirely died out, and in 1860 all trawl

fish came to market, as they do now, in boxes containing from ninety

to a hundred pounds apiece.

Enough has been said to show what weight atiaches to Mr. Ilobert

Hewett's testimony, when he afiirms, '' as the result of many years expe-

rience," that double the quantity of fish now sold in London could read-

ily be disposed of if there were but proi)er accommodations at the river-

side to receive it. It is well known, he adds, by all who deal exten-

sively in the coarser kinds of fish, that however large the supply the

demand more than keeps pace with it, and that the price is never low-

ered. There can, in fact, be no doubt that if, as he anticipates, Mr.

Hewett and his company can pour three or four hundred tons of roker

every day into the metro])olis through Shadwell market they will be

conferring a benefit upon the poor of which it would be impossible to

overstate the magnitude. Roker—by which all fish of the ray fam-
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ily, excc'ptiug' skate, are meant—is a favorite food of the working
classes, to whom it could be supplied retail at three pence or less per
pound. There are medical men, among whom Sir Henry Thompson and
Dr. Priestley are, we believe, included, who hold that for delicate di-

gestions nothing is so healthy and invigorating as a diet consisting

almost exclusively of fish. But it is not in the interests of the rich

that the enterprise was conceived which is about to give us a fish mar-
ket with all the merits and none of the defects for which Billingsgate

has long been noted. How can the value of a constant supply of fresh

fish, obtainable at about one-fourth or one-fifth of the price exacted
from him for fresh meat, be estimated and appraised by the working-
man ? The question is more than ever significant when it is borne in

mind that there are many si»gns presaging a considerable rise in the

price of beef, and still more of mutton, before the end of next year.

According to the " Balance Sheet of the World," compiled by Mr. Mich-

ael G. Mulhall, F. S. S., Europe consumes annually 853,000 tons of meat
beyond what she j^roduces. From whence is England to derive her

supplies of this jirecious commodity, which she produces at the rate of

1,205,000 tons and consumes at the rate of 1,800,000 tons per annum ?

To make up our yearly deficit, amounting to about 600,000 tons, the

United States have, until lately, been the most liberal of our many con-

tributors. But beef is at this moment as dear in New York as in Lon-

don, and the power of the United States to supply England with meat
is obviously declining. The rapid growth of the American population

is enough to explain that, in a country already numbering about

55,000,000 inhabitants, 32,000,000 sheep and 13,000,000 bullocks are not

much in excess of that country's own wants.

Doubtless we shall receive large consignments of frozen mutton from

the Australian colonies ; but years upon years will have to expire be-

fore the contributions from that source, added to others from Brazils,

the Argentine Confederation, the liiver Plate, and possibly from Rus-

sia, will begin to make themselves sensibly felt in this country. The
greatest peri)lexity, in short, with which statesmen can be threatened

—

a deficiency in one of the most essential staples of the nation's food

—

seems to be impending over Great Britain and Ireland. How is it to

be met ?

Lucan tells us in one of the finest passages of his Pharsalia, that

Caesar, upon returning to Kome, dismissed all thoughts of war from his

breast, and addressed himself to the task of providing ample supplies

of food for the fickle populace, conscious that it is famine alone which

lashes cities into revolt, and that a "starving people knows no fear."

Far be it from us to suggest that England is threatened, ever so re-

motely, with famine. But that beef and mutton are likely to rise in

price is the undoubted opinion of our most competent authorities, and

in the face of a serious deficiency in meat we can conceive nothing

more useful or more welcome than a large and sustained addition to

the fish supply of London.





IX -THE EXTENT OF THE USE OF FISH GUANO AS A FERTILIZER.

By Chas. W. Smiley.

In the fall of 1879 the iuquiry, "Is fish guano in any of its forms

used by your farmers!" was addressed to every postmaster in the

United States. From 30,022 returns, the following facts have been
ascertained

:

I. Fish guano is not used in any of the following twenty-one States

and Territories: Alaska,!; Arizona, 34; Arkansas, 435 ; Colorado, 161;

Dakota, 184; Idaho, 45; Illinois, 1,154; Indiana, 792; Indian Terri-

tory, 40; Iowa, 836; Kansas, 749; Minnesota, 515; Missouri, 835;

Montana, 64; Nebraska, 373; Nevada, 62; New Mexico, 54; Oregon,

211; Texas, 752; Utah, 113; and Wyoming, 46. The numbers given

with each political division denote the number of negative replies re-

ceived to the question, the total being 7,462, and covering every county

in the divisions named.

II. In the following ten States and Territories there are indications of

a very slight use of lish guano. In some cases the reporters may not

have carefully distinguished between fish guano and other kinds, while

others have evidently spoken of unmanufactured refuse of the fish-

eries. All reports that are believed to point to the use of fish in any
form as a fertilizer are here quoted :

1. California.—"Shrimi) shucks from San Francisco are used by

Chinese gardeners to a considerable extent:" Grass Valley, Nevada
County. " To some extent in vegetable and strawberr;y culture : " Santa

Clara, Santa Clara County.

The following statement by A. W. Saxe, M. D., of Santa Clara, is

of interest: "I know of no one in this vicinity using fish as a fertilizer,

except Judge D. C. Thonias, who was induced to try it bj Mr. A. Bar-

stow, of San Francisco. Tlie material is mostly dried shrimps and

waste of codfish and salmon. On strawberry land he uses from 300 to

400 pounds per acre. It pays well in the increased yield and finer

quality of fruit. In 1879 he used ten tons on his extensive strawberry

plantation, and would have used more if he could have gotten it. He
sows it broadcast on the land after the first plowing and cultivates it into

the soil. It stimulates vegetation wonderfully. It is gathered by the

Chinese fishermen at or near Point Arena, in Mendocino County, put

up in bales after being sun-dried and sbij)ped to China, probably to be

LIJ 66-3
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used as a fertilizer but possibly as food, as there is nothing of organic

nature the Chinaman will not eat. These bales weigh from 300 to 400

pounds each. The farmers in the vicinity of Point Arena have used it

to some extent on wheat lands, and report it as increasing the crop from

30 to 50 j)er cent. At one time they used all they could get at the

original price demanded by the Chinese ; but the latter soon raised the

price from $8 to $12 per ton, and it has not since been in as general

use there as formerly."

"Nearly' all farmers in the valley use it, obtaining it from Sacramento

and San Francisco": Etna Mills, Siskiyou County. The foregoing con-

stitute the affirmative reports. There are 486 negative reports on tile

from this State.

2. Kentucky.—"A very little used, which is obtained at our county

seat, being brought from New York, Cincinnati, and Louisville": Wade's
Mill, Clark County. "A little for experiment" : Frankfort, Franklin

County. "Very little is used, being obtained from Baltimore, Md., and

Savannah, Ga.": Pulaski, Somerset Count3% There are 594 negative

reports from this State.

3. Louisiana.— "Three hundred tons, obtained from Charleston,

S. C, were used in 1880, principally by the Ames plantation": Gretna,

Jefferson County. There are 205 negative reports from Louisiana.

4. Michigan.—"What we use we manufacture ourselves, but are

ignorant of the true way of doing it": Skanee, Baraga County. "A
small amount, obtained at Grand Rapids and Jackson, is used, and by
15 or 20 men": Morgan, Bay County. "Fishermen use fish guano on

their gardens somewhat; none bought or sold here": Mackinaw City,

Cheboygan County. "Winegar, Miller «& Co. use it on their farm at

Martin's Island, Delta County": Escanaba, Delta County. " Only when
fish are found dead on the lake shore, as is sometimes the case": Bear
Lake, Manistee County. "What little is used here is bought by our

farmers at Grand Rapids, 16 miles distant": South Blendou, Ottawa
County. The number of negative reports from this State is 819.

5. Mississippi.—"The fish is used as a fertilizer": Bay Saint Louis,

Hancock County. " Salt water sardines are used for guano and are

very plentiful" : Scranton, Jackson County. There are 332 negative

reports from this State.

6. Ohio.—"Not in any quantity; $150 per year is about the limit":

Powhatan Point, Belmont County. "They use fish for iertilizer on

the lake shore": Dover, Cuyahoga County. "Offal from fish house and
worthless fish are used on the fields": Vermillion, Erie County. " Fer-

tilizers are used quite extensively, fish guano forming a part": Barlow,

Washington County. "Yes": Toledo, Lucas County. The number of

negative answers from Ohio is 1,228.

7. Tennessee.—"It is": Asbury, Knox County. "Yes, it is being

used of late by quite a number of farmers. I suppose that at least 500

farmers, averaging to use 800 pounds each, and living in this vicinity,
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employed it in the year 1880": Cash Point, Lincoln County. "In ex-

ceptional cases
f
it has not been introdaced extensively": Muddy Creek,.

Loudon County. "It is; farmers buy it at Knoxville," Unitia, Loudon
County. "Yes; four farmers used 80 tons in 1880; they bought it at

Knoxville": Wave Hill, Union County. "Yes; about twenty-five men
used 500 pounds in 1880; it was obtained at Eichmoud, Va.": Faiu's,.

Washington County. There are 589 negative reports from Tennessee.

8. Washington.—" It is by those living near the sound ": Kamilche,

Mason County. " Carcasses of dogfish and the refuse of herring fish-

eries are used by gardeners on Fillalgo Island": Artondale, Pierce

County. "Yes; a little": Sumner, Pierce County. "In some cases":

Lowell, Snohomish County. "In some cases; as a rule, our farmers

have not utilized fish guano" : Olympia, Thurston County. "In limited

quantities; from Cyjiress Island fisheries": Anacortes, Whatcom
County. " There has been little fish scrap used by a few with good
results": Fidalgo, Whatcom County. "It is": Semiahmoo, Whatcom
County. There have 121 negative reports been received from Wash-
ingtou.

9. West Virginia.—"A little from Delaware": Capon Bridge, Hamp-
shire County. "About two tons were used in 1880, being obtained from

Winchester, Va.": Dillon's Eun, Hampshire County. "About one-

fourth of all guano used here is fish guano; nearly all farmers use some
kind of guano; it is obtained from Winchester, Va.": Hanging Eock,

Hampshire County. At Mutton Eun and other places in Hampshire
Count}^ there is also evidence of the use of fish guano. "Fish guano is

but little used here, though I have seen it occasionally in the market:"

Kendalia, Kanawha County. "In 1880 six farmers used about five

sacks each of fish guano obtained in Baltimore": Eacoon, Preston

County. There are also aflirmative answers from Crump's Bottom,.

Summers Countj^, and from Kanawha Station, Wood County. There

are 381 negative reports from all parts of the State.

10. Wisconsin.—"There has been consideriible fish guano used in

this county; it is a valuable fertilizer in Bailey's Harbor, Gibraltar,.

Jacksonport, and Sturgeon Bay ; they have used the culled fish with

great success for several years past, but in 1880 the fishermen found

market for most all kinds of fish : " Ellison Bay, Door County. " Yes :

"

Naugart, Marathon County. "The ottal of the fisheries is utilized to

some extent by the farmers near by" : Menekaunee, Marinette County.

Seven hundred and forty-two negative reports are on file from this

State.

III. In seventeen States a somewhat extensive use of fish guano is

reported. Assuming that the percentage of Territory corresponds with

the percentage of affirmative and of negative replies to the question^

the use of fish guano would extend over

—

1. 18 per cent, of the territory of Pennsylvania.

2. 24 per cent, of the territory of New York.
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3. 30 per cent, of the territory of New Hampshire.

4. 32 per cent, of the territory of I*J^orth Carolina.

5. 33 per cent, of the territory of Vermont.

6. 36 per cent, of the territory of Alabama.

7. 45 per cent, of the territory of Virginia.

8. 40 per cent, of the territory of Maine.

9. 46 per cent, of the territory of Georgia.

10. 48 per cent, of the territory of South Carolina.

11. 50 per cent, of the territory of jMaryland.

12. 51 per cent, of the territory of Florida.

13. 58 per cent, of the territory of Kew Jersey.

14. 60 per cent, of the territory of Massachusetts.

15. 60 per cent, of the territory of Delaware.

16. 79 per cent, of the territory of Connecticut.

17. 86 per cent, of the territory of Ehode Island.

Taking up each of these States by the nine sections into which they

have been divided by the Post-Ofiflce Department, and specifying the

number of counties in which this fertilizer is used, the percentage of

territory on which it is reported would be exhibited by the following

tables

:

1.

—

Pennsylvania.

Fish guano is used in 58 of its 67 counties and on 18 per cent, of its

territory

:

NORTHWESTERN, WESTERN, AND SOUTHWESTERN COUNTIES.

Per cent.

In 4 of the 5 nortliwesteru counties 13

In the 8 •western counties 9

In the 6 southwestern counties 8

10

NORTHERN, CENTRAL, AND SOUTHERN COUNTIES.

Per cent.

In 5 of the 7 northern counties 11

In 12 of the 16 central counties 12

In 5 of the six southern counties 22

15

NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES.

Per cent.

In the 3 northeastern counties 8

In 7 of the 8 eastern counties 16

In the 8 southeastern counties 40

21
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2,

—

New York.

Fish guauo is used in all the counties of the State except Lewis and
Warren, and on 24 per cent, of its territory:

WESTERN AND SOUTHWESTERN COUNTIES.'
Per cent.

In 10 western couuties 25

lu 5 southwestern counties 13

19

NORTHERN, CENTRAL, AND SOUTHERN COUNTIES.
Per cent.

In 3 of the 4 northern counties 15

In 9 central counties 17

In 4 southern counties 13

15

NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES.
Per cent.

In 4 of the 5 northeastern counties 09

In 8 eastern counties 23

In 15 southeastern counties 40

24

3.

—

New Hampshire.

Fish guano is used in all the counties of this State, and on 30 per

cent, of its territoiy

:

SOUTHWESTERN COUNTIES.

"

Per cent.

In 2 southwestern counties 30

NORTHERN, CENTRAL, AND SOUTHERN COUNTIES.
Per cent.

In 1 northern county 30

In 3 central counties 31

In 2 southern counties 28

29

SOUTHEASTERN COUNTIES.^
Per cent.

In 2 southeastern counties 35

4.—North Carolina.

Fish guano is used in 75 of the 94 counties of this State, and on 32

per cent, of its territory

:

NORTHWESTERN, WESTERN, AND SOUTHWESTERN COUNTIES.
Per cent.

In 3 of the 6 northwestern counties 10

In 8 of the 12 western counties 10

In 9 of the Ifi .southwestern counties 18

15

1 There are no northwestern counties.

-Tliere are no northwestern nor western counties.

3 There are no northeastern nor eastern counties.
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XOKTHERX, CENTRAL, AND SOUTHEUX COUNTIES.
Per cent.

In the 12 northern counties 33

In 13 of the 14 central counties 38

In the 7 southern counties 41

37
NORTHEASTERN. EASTERN, AND SOUTHEASTERN COUNTIES.

Per cent.

In 11 of the 12 northeastui'n counties 60

In 10 of the 12 eastern counties 45

In 2 of the 3 southeastern counties 21

42

5.

—

Vermois't.

Fish guauo is used in all the counties of this State, and on 33 i)er

cent, of its territory:

NORTHWESTERN, WESTERN, AND SOUTHWESTERN COUNTIES.

Per cent.

In 2 of the 3 northwestern counties 17

In 2 western counties 14

In 1 southwestern county 28

19
NORTHERN AND CENTRAL COUNTIES.

^

Per cent.

In 2 northern counties 40

In 1 central county 33

3G
NORTHEASTERN, EASTERN, AND SOUTHEASTERN COX'NTIES.

Per cent.

In 2 northeastern counties 38

In 2 eastern counties 43

In 1 southeastern county C5

45

G.—ALABAMA.

Fish guauo is used in 55 of the 66 counties of this State, and on 36

per cent, of its territory:

NORTHWESTERN, WESTERN, AND SOUTHWESTERN COUNTIES.

Per cent.

In 4 of the 9 northwestern counties 16

In the 5 western counties 29

In 5. of the 7 southwestern counties 11

19
NORTHERN, CENTRAL, AND SOUTHERN COUNTIES.

Per cent.

In the 8 northern counties 47

In 7 of the 9 central counties 38

In 7 of the 8 southern counties 27

37

• There are no southern counti-es.
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NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES.

Per cent.

In tho 5 northeastern counties ; 32
In the 7 eastern counties 71

In 7 of the 8 southeastern counties 52

51
7.

—

Virginia.

Fish guano is used in 84 of the 99 counties of this State, and on 45
per cent, of its territory

:

WESTERN AND SOUTHWESTERN COUNTIES.^
Per cent.

In 5 of the 7 western counties 26

In 9 of the 17 southwestern counties 9

17
NORTHERN, CENTRAL, AND SOUTHERN COUNTIES.

Per cent.

In 14 of the 15 northern counties 42

In 18 of the 20 central counties 45

In the 13 southern counties 49

45
EASTERN AND SOUTHEASTERN COUNTIES.

^

Per cent.

In 17 of the 19 eastern counties 88

In the 8 southeastern counties 67

77

8.—Maine.

Fish guano is used in ever^- county of Maine, and on 46 per cent, of

its territory. In some parts of this State lobster shells are used as a

fertilizer

:

WESTERN AND SOUTHWESTERN COUNTIES.''
Per cent.

In 2 western 26

In 6 southwestern 49

37

CENTRAL AND SOUTHERN COUNTIES.*
Per cent.

In 2 central counties 25

In 4 .southern counties 64

44

NORTHEASTERN AND EASTKi.N.''
Per cent

In 1 northeastern county 3

In 1 eastern county 76

39

6 There are no northwestern counties.

^There are no northeastern counties.

^ There are no northwestern counties.

* There are no northern counties.

^There are no southeastern couuties.
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9.

—

Georgia.

Fish guano is used in 99 of the 137 counties of Georgia, and on 46

per cent, of its territory

:

NORTHWESTERN, WESTERN, AND SOUTHWESTERN.
Per cent.

In 11 of the 12 uorthwestern counties 45

In 17 of the 21 western counties 54

In 7 of the 16 southwestern counties 48

49
NORTHERN, CENTRAL, AND SOUTHERN COUNTIES.

Per cent.

In 14 of the 19 northern counties 40

In 18 of the 2-3 central counties 55

In 8 of the 13 southern counties 37

44
NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES.

Per cent.

In 7 of the 10 northeastern counties 39

In 7 of the 11 eastern counties 43

In 10 of the 12 sontheastern counties 45

42

10.

—

South Carolina.

Fish guano is used in all the counties of this State except Chester-

field and Georgetown Counties, and on 48 per cent, of its territory:

NORTHWESTERN AND WESTERN COUNTIES. ^°

Per cent..

In 6 northwestern counties 53

In 4 western coxinties 52

52
NORTHERN, CENTRAL, AND SOUTH KRN COUNTIES.

Per cent.

In 6 northern counties 47

In 5 central counties 43

In 4 southern counties 38

42
NORTHEASTERN AND EASTERN COUNTIES."

Per cent.

In 5 northeastern counties 44

In 3 eastern counties 45

44

11.

—

Maryland.

Fish guano is used in all the counties of this State except Alleghany

County, and on 50 per cent, of its territory:

NORTHWESTERN COUNTIES. '^

Per cent.

In 4 northwestern counties 29

'0 There are no southwestern counties.

'1 There are no southeastern counties.

'2 There are no western nor southwestern counties.
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NORTIIKRN, CENTRAL, AND SOUTHERN COUNTIES.
Per cent.

In 3 northern counties : 43
In 4 central counties :}9

In 3 southern counties 71

NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES.
Per ceut.

In 2 northeastern counties ,5'>

In 3 eastern counties 50

In 4 southeastern counties 93

I'J.

—

Florida.

Fisli guauo is used in all but 11 of the 39 couuties of this State, and
51 per cent, of its territory:

NORTHWESTERN COUNTIES. '

'

Per cent.

In 7 of the 10 northwestern counties 40

NORTHERN, CENTRAL, AND SOUTHWESTERN COUNTIES.
Per cent.

In 7 of the 12 northern counties 31

In (5 of the 7 central counties 60

In 1 of the 2 southwestern counties 27

39
NORTHEASTERN AND EASTERN COUNTIES. '^

Per cent.

In 5 northeastern counties 65

In 2 eastern couuties 76

70
13.

—

New Jersey.

Fish guano is used in all the counties of this State, and on 58 per

cent, of its territory:

NORTHWESTERN AND SOUTHWESTERN COUNTIES. '•'•

Per cent.

In 2 northwestern counties 32

In 4 southwestern counties 84

58
NORTHERN, CENTRAL, AND SOUTHERN COUNTIES.

Per cent.

In 3 northern counties 24

In 6 central counties 74

In 2 southern counties 100

66
NORTIIEASTEUN COUNTIES. '«

Per cent.

In 4 northeastern counties 31

1^ There are no western nor southwestern couuties.

'•• There arc no southeastern counties.

'"There are no western counties.

'fi There are no eastern nor southeastern couutiea.



672 report of commissioner of fish and fisheries. [10]

14.

—

Massachusetts.

Fish guano is used in all the counties of this State, and on 60 per

<;ent. of its territory

:

NORTHWESTERN, WESTERN, AND SOUTHWESTERN COUNTIES.
Per cent.

In 1 northwestern county 73

In 2 western counties 48

In 1 soutliwestern county 80

G7
CENTRAL COUNTY. "

Per cant.

In 1 central county 38

NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES.

Per cent.

In 1 northeastern county • 69

In 3 eastern counties 5.5

In 5 southeastern counties 74

66
15.

—

Delaware.

Fish guano is used in all of the counties of Delaware, and on 69 i)er

cent, of its territory

:

NORTHERN, CENTRAL, AND SOUTHERN COUNTIES.'*

Per cent.

In 1 northern county 56

In 1 central county 78

In 1 southern county 75

69
16.

—

Connecticut.

Fish guano is used in all the counties of Connecticut, and on 79 per

cent, of its territory:

NORTHWESTERN AND SOUTHWESTERN COUNTIES.'"

Per cent.

In 1 northwestern county 56

In I southwestern county (j()

61
NORTHERN AND SOUTHERN COUNTIES.""

Per cent.

In 2 northern counties 88

In 2 southern counties 100

94

" There are no northern nor southern counties.

'8 There are no northwestern, western,, southwestern, northeastern, eastern, nor

southeastern counties.

19 There are no western counties.

*oThere are no central counties.
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NORTHEASTERN AND SOUTHEASTERN COUNTIES.*'
Per cent

In 1 northeastern connty 56
In 1 southeastern county 90

17.

—

Ehode Island.
73

Fish guano is used in all the counties of Khode Island, and on 86

per cent, of its territory

:

NORTHERN, CENTRAL, AND SOUTHERN COUNTIES.**
Per cent

In 1 northern county 86

In 1 central county 67

In 1 southern county 92

82
EASTERN AND SOtTTHEASTERN COUNTIES.'"

Per cent.

In 1 eastern county 100

In 1 southeastern county 100

100

For the purpose of exhibiting in full the data from which the fore-

going percentages were derived, tables will now be given showing the

exact number of affirmative and of negative answers received from each

county in the seventeen States under consideration and arranged by
sections

:

1. PENNSYLVANIA.

«1
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1. PBinrSYLVAKIA—Continued.

1-
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1. PENNSTLVAOTA-Conthmed.

fi75

Conntles.

RECAPITULATION
Central counties
Northern counties
Northoastem counties
Eastern counties
Soutlieastern counties
Southern counties
Sonthw(!8tom counties
Western counties
Northwestern counties

Number of replies.

Yes. No. Total

37
18
7

32
130
34
15
16
16

305

269
148
81
172
197
118
166
167
108

1,426

306
166
88

204
327
152
181
183
124

1,731

2. NEW YORK.

58
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2. NEW YORK—Contiimed. *

"I Coimties.

Number of replies.

Tes. No Total.

57
26
36
42

161

451

516
231
153
342
782
161
294
451

2,930

BOUTHSSN CODNTIES (4).

Broome
Chemung
Tioga
Tompkins

SOUTHWBflTEBH COUNTIB8 (5).

Allegany
Cattaraugus — ...

Chatauqua
Schuyler
Steuben

WE8TBKN C0UNTIK8 (10)

Erie
Genesee
Livingston
Monroe
Niagara
Ontario
Orleans
Wayne
Wyoming
Yates

BECAFITDLA.TION.

Central oountiea
Northern counties
Northeastern counties
Eastern counties
Southeastern counties
Southern counties
Southwestern counties
Western counties

21

59

376

71

141

173

47
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3. NEW HAMPSUmE—Contmaed.

677

3s
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4. NO^TH CAKOLmA—C<Mitliiaed.

[16]

ll

p
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4. NORTH CAROLINA—Contintied.

C79

Coimtles.

Number of repliefl.

Tee. No. Total.

AUeghany

.

Ashe
Snny
Watanga .

.

Wilkes
Tadkin—

NOKTHWEBTEBN COUNTIKB (6).

KECAPrnXLATION.

Central counties
Northern connties
Northeastern connties

.

Eastern counties
Southeastern countdes .

Southern connties
Southweatem connties.
Western connties
Northwestern counties

223 477

6. VERMONT.

S3
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5. VERMONT—Continued.

o
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6. ALABAMA—Continued,

Coanties.

Ntmiber of replies.

Yes. No. Total.

Batler
Conecuh...
Covington

.

Crenshaw
ijallas

Escambia ,

Lowndes .

.

Wilcox —

Baldwin
Choctaw
Clarke
Marengo
MobUo
Monroe
Washington

.

Colbert
Fayette
Franklin

—

Lamar
Lauderdale

.

Lawrence. ..

Marion
Winston . .

.

Walker

SOUTHEEN COUNTIEB (8).

SOUTHWT.STEBN COUNTIES (7).

WESTBEN COUNTIES (5).

Greene
Hale
Pickens
Sumter
Tuscaloosa

NOEfHWESTEEN COUNTIEa (9).

EECAPITOLATION.

Central counties
Northern counties
Northeastern counties
Eastern counties
Southeastern counties
Southern counties
Southwestern counties
Western counties
Northwestern counties

17

175

47

50

29

48

329

04

56

41

57

60
77
57
38
48
04
56
41
57

504

7. VIEGElfLA..

35
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7. "VTRGINTA—Contiiiued.

Counties.

Number of replies.

Yes. Ko. Total.

372

312

Central coumties—Oontiiined.

Chesterfield
Cumberland
Fluvanna
Goochland
Greene
Hanover
Henrico ,

Louisa
Nelson
Orange
Powhatm
Spottsylvania

NORTHERN COtlKTIES (15).

Alexandria
Clarke
Cnlpeper
Fairfax
Faiigoier
Frederick
Loudoun
Madison
Page
Prhice "Wilham .

Rappahannock.

.

Eockiii"ham
Shenandoah
Stafibrd
"Warren.

EAflTBRN C0UNTIE8 (19).

Accomack
Charles City
Elizabeth City. .

.

Essex.
Gloucester
James City
King and Queen .

King George
King WUliam . .

.

Lancaster
Matthews
Middlesex
New Kent
Northampton
Northuniberland.
Richmond
Warwick
Westmoreland . .

.

York

198

eOUTHEABTERN COUNTIES (8)

Isle of Wight
Nansemond
Norfolk
Prince George
Princess Ann
Southampton
Surry
Sussex .-.%'.•:vr.\"-?K'f":". . . .

.

73

92

18
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7. VrBGINTA—Continued.

683

Alleghany
AuCTSta
BaUi
Botetourt
Craig
Highland
Rockbridge

372 Central counties
312 Northern counties
198 Eastern countiea

93 Southeastern countiea .

276 Southern counties

292 Southwestern counties.

142 Western counties

1,685

8. MAINE.

112
32

144

CENTBAL COUSTIEB (2).

Penobscot .

.

Piscataquis

.

N0ETHEA6TERN COUNTIBB (1).

64
i

Aroostook

23 68

30 81
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8. MA12fE—Continued.

i •
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9. GEORGIA—Continued.

686

5s

sgS
o

Cherokee
Clarke—
Gobi)
Dawson . -

DeKalb-
Fannin .

Forsyth.
Fnlton.
Gilmer.
Gwinnett

.

Hall
Jackson ..

Lumpkin
Milton—
Oconee.

7

164

Towns.
Union .-

Walton

.

White ..

91

Banks
Elbert
Fi-ankltn—
Habersham

.

Hart
Lincoln
Madison—
Oglethorpe..
Rabun
Wilkes

Bulloch ...

Burke
Columbia

.

Efiinpham
Emanuel- ..

Glascock -

Jefferson .

McDuffie .

Richmond
Screven...
Warren . .

.

83

Appling ..

Bryan
Camden. ..

Charlton .

.

Chatham..
Glynn
Liberty . - -

Mcintosh

.

Pierce
Tattnall .

.

Ware
Wavno . ..

Berrien .

Brooks..
Clinch .

8 I Cofl'ee...

Number of replies.

Counties.

Tea.

NORTHERN COTTNTIBS (19).

No.

N0KTHEA8TBRN COUNTIEB (10).

Total.

EA8TEEX COUNTIES (11).

33 48

17 26

81

SOirrHBABTEEN COXnTTIES (12).

16

SOUTHERN COUNTIES (13).

21

19

43

23



686 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [24]

9. GEORGIA—Continned.

Hi
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9. GEORGIA—Continued.

687

a"?

« :$

V be
O O

O

143
104
91
83
69
96
68
164
126

1,004

Number of replies.

Counties.

EECAPITULATION.

Central coonties
Northern counties . _.

Northeastern counties .

.

Eastern counties
Southeastern counties .

Southern counties - .—
Southwestern counties.

"Weateim counties
Northwestern counties

Yes. No. Total

10. SOUTH CAROLINA.

73

NOETHBKN COUKTIBS (6).

Chester . .

.

Fairfield .

.

Kci-shaw..
Lancaster.
Union
York

NOBTHBAflTEBN COUNTIK8 (5).

Chesterfield..
Darlington...
Horry
Marion
Marlborough

EABTEBN COUNTIKB (3).

Charleston
Georgetown . .

.

Williamsburgh

800THEEN COUNTIES (4).

Barnwell .

Beaufort .

.

Colleton ..

Hampton

WE8TEEN COinmBfl (4).

222 260

CENTBAL COUMTIE8 (5).

Clarendon
Lexington - -

Oiangeburgh
Richland
Sumter

12

17

16

19

14

20

27

23

25

74
81
43
37
42
46
29
70
60

482

28

36
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10. SOUTH CAEOLINA—Continned.
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11. MARYLAND—Continued.

G89

it
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12. FLORIDA—Continupd.

ffl
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"The small amouut used has been obtained from W. IST. Needles, 42

South Delaware aveuue, Philadelphia." William G. Herring, P. M.,

Milford, Kent County.
" Only used here in small. quantities and obtained from Philadelphia

mostly." J. A. Lynch, P. M., Bobbins, Sussex County.

"Several thousand tons are used in this region by hundreds of

farmers and truckers who sell vegetables in the city. Nearly all dealers

in fertilizers in Pennsylvania and New Jersey sell it. They buy it from

ourselves and others who prepare it. It is made on the coasts of Long
Island, Conuecticut, and Maine. It is shipped to us in bulk, by ves-

sels, after which we grind and bag it." AValton, Ham & Co., Wilmiug-

ton, Del.

"About one hundred tons are being used by forty farmers, among
whom are W. Phillips & Bro., Phillips Hill, Del., G. P. Hickman and

J. Single, Frankford, Del. Wilgus, Derickson & Co., Eoxana, Del., antl

Gum & Bro., Frankford, Del., are dealers who buy it from a manufac-

tory at Fenwick's Island, near Eoxana, Del." J. T. Long, P. M., Frank-

ford, Del.

" Fish guano is not much used. The farmers buy spoiled salt fish in

Philadelphia, and manufacture it for their own use to some extent."

L. W. Lattomus, Townsend, New Castle County.
" One hundred and fifty tons are used by seventy-five farmers, among

whom are Spencer A. Phillips, Millsborough, Del., John Wilgus,

Eoxana, Del., and Horace Hickman, Frankford, Del. Holland, Wilgus

& Co., E. Townsend, and John A. Gum are dealers, who buy mostly at

Fenwick's Island, Del." J. E. Lynch, Eoxana, Sussex County.
" There are two or three seines between Indian Eiver and Fenwick's

Island lighthouse that are hauled for fish to be used as fertilizer.

Henry Hudson and William S. Evans have built a house for making the

fish into guano, but the farmers here are so anxious for the fish that

they go to the beach and buy them for manure before there is time to

make them into guano. The fish we call 'old wives.' They are called

moss bunkers. North. I have used them on my land and they are better

than any guano I ever had." P. M., Ocean Yiew, Sussex County.

"I used half a ton on strawberries last fall. It was made by the New
Jersey Chemical Company, Camden, N. J., from alewives or mud shad,

which are caught on the New Jersey shore." John T. Jakes, Wyoming,
Kent County.

"It has been used on three farms, especially by Alexander Guthrie.

It is brought from Wilmington." Jasper C. Way, P. M., Hockessin,

New Castle County.
" Five tons are used annually by Thos. E. Woolens, George B.

Dougherty, and seven or eight other farmers. They buy it from J. J.

Allen's Sons, Philadelphia, Pa., and from John A. Wilson, Wilmington,

Del." Charles Green, jr., Eockland, New Castle County.
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"J. M. Arthurs and W. D. Wilds, Kenton, Del., sell to a few farmers

here." J. B. Messick, Down's Chapel, Kent County.

"H. A. Murray, Dover, Del., formerly made it, but has engaged in

other business. Those who formerly used fish guano here have discon-

tinued it, finding by experience that other fertilizers were preferable."

Julia S. Bradley, P. M., Canterbury, Kent County.

"Four or five tons are used by from five to ten persons, among whom
are E. D. Kitchens and H. Hickman. T. E. Records and E. D. Hitchens

deal in it, and buy it in Philadelphia and Kew York." D. W. Brereton,

P. M., Lewes, Sussex County.

FERTILIZING PRODUCTS.

The following statement is by Mr. A. M. Wilcox, secretary of the Fish

Bureau, Boston, Mass. :
" During the past few years more attention has

each year been given to the fertilizing qualities contained in the large

amount of fish waste and scrap that was formerly^ constantly being

thrown aAvay. Three of the numerous factories in and around Boston

use any fish products, making a specialty of this line, utilizing all the

scrap and waste from the numerous boneless fish factories, menhaden
chum, and the large amount of refuse from the market fishermen, such

as fish heads, all kinds of unmarketable fish, in fact everything con-

nected with the fish that was formerly thrown away is now utilized at

the fertilizing factory, the fishermen receiving quite a sum for the same.

"The process of manufacture is simple and varies but little in any of

the factories, fish scrap, bone phosphate, and sulphuric acid being the

main ingredients used by all. The use of this fertilizing material has

shown such favorable results, the demand is constantly on the increase.

Dealers give the following as the distribution from the various factories

of New England during 1879

:

Tons.

New York 40, 000

North Carolina 20, 000

South Carolina 20, 000

Virginia 45,000

Georgia 45, 000

New England 10, 000

"Maryland and New Jersey take a less amount. The newer States

of the West as yet care for but little if any fertilizing compounds. A
large amount is also exi)orted to the West Indies. Fourteen thousand

tons were manufactured by the thre^ factories here during 1879. The

price ranged from $25 to $35 a ton."

^\iQ proportional part of the capital and products to the credit of the

fishing industry is as follows:

Capital $100,000

Men employed 90

Value of product $140, 000
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X.-THE ANNELIDA CHvETOPODA FROM PROVINCETOWN AND
WELLFLEET, MASS.

By Prof. H. E. Werster and James E. Benedict.

The annelids on which this paper is hased were collected from June

to September, 1879, by the Summer Zoological Expedition of Union
College. Of the 90 species found, by far the greater number live

between tides. Not much dredging was done, and none at a greater

depth than thirty fathoms. Two visits to Wellfleet procured a number
of forms not found at Provincetown. Three genera and sixteen species

are described as new. Of the genera, Thaumasfoma seems not to be-

long to any described family. Eighteen species have their northern

limit extended, having been previously found only to the south of the

Cape. Nerilla antennata Schmidt and Trichohranchus glacialis Malra-

gren are European forms not previously found on our coast. Syllides

Oersted is also new to our coast, and is represented by a new species.

Cap!fella capitata has not i^reviously been reported from the United

States, though found further north. The figures, except figs. 95—97,

were made by H. E. Webster.

Family APHRODITID^.

APHRODITA {Linn.) Kinherg.

Apheodita aculeata Linn.

Aphrodita aculeata Linn. Systeina NatiiriB, ed. xii, vol. i, p. 1034, 1767,

KiNBERG. Eugeuies Resa, p. 3, pi. i, tig. 2. 1857,

Sei.enka. Das Gpfiisssysteni der Aphrodita aculeata, ex Nieder-

liindi.sches Arcliiv fur Zoologie, pis. iii-iv. 187.*?.

Verrill. Invertebrate animals of Vineyard Sound, in Report of

U. S. Commissioner of Fish and Fisheries, Part i, p. 580. 1874.

No large specimens were taken; 20 to 28 fathoms, sand and shells.

Family POLYNOID^.

LEPIDONOTUS {Leach) Kinherg.

Lepidonotus squamatus Kinherg.

Lcpidonote armadillo Leidy. Marine Invert, Fauna, R, I. and N. J., Ex. Jour. Phila.

Acad., series ii, vol. iii, p, 16, pi. xi, fig. 54. 1855.

Lepidatiotus squamatus Knbg. Fregatten Eugenies Resa. Zoologi, Anuulata, j), 13,

pi, XV, fig, 15, 1857,

[1] 699
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Lepidonotua sgwamotos Verrill. Invert. AnimalsofVineyard Sound, etc., p. 581. 1874.

Webster. Annelida Cbaetopoda oftheVirginian Coast, in Trans.

Albany Institute, vol. ix, j). 204, pi. i, figs. 1-5. 1879.

Annelida Chaetopoda of New Jersey, in the Thirty-second report

of the N. Y. State Museum, p. 101. 1880.

Specimens not large but abundant from low water to 29 fathoms.

KYOHIA Malmgren.

Nychia cierosa Malmgren.

Aphrodita cirrhosa Pallas. Miscell. Zool., p. 95, pi. viii, figs. 3-6 (teste Malmgren). 1766.

Lepidonote assimilis Orsted. Anuulatoruni Danicorum Conspectus, p. 13, figs. 3, 6, 14,

32, 33, 37, 38, 45, 46. 1843.

Nychia cirrosa Malmgren. Nordiska Hafs-Annulater, p. 58, pi. viii,fig. 1. 1865.

The foot of this species is not correctly figured by Malmgren. The
upper ramus is not shown in the figure (1. c. fig. IB), but the lower

ramus is represented as bluntly rouuded externally. In fact the out-

line of the foot is very nearly that of Eunoe Orstedi Mgm. (1. c. pi. viii,

fig. 3 B). The lower margin of the upper ramus and the upper margin

of the lower ramus are drawn out into conical, finger-shaped projections.

Not common; 29 fathoms, sand and shells.

Kychia Amondseni Malmgren.

Malmgrex. Annulata PolycJiasta, p. 131, pi. ii, fig. 4. 1867.

The same defect exists in Malmgren's figure of the foot of this species

(1. c. fig. 4 B) as in the previous species.

Only one specimen was taken. Sand and shells, 29 fathoms.

EUNOA Malmgren.

EuNOA NODOSA Malmgren.

Polyvoe nodosa Sars. Christiana Vid. Selsk. Forh., p. 59, 1860.

Eunoe nodosa Malmgren. Nord. Hafs-Ann., p. 64, pi. viii, fig. 4. 1865.

Eunoa nodosa Malmgren. Annu. Polych., p. 132. 1867.

Only half-grown specimens of this species were found. They differ

in some particulars from Malmgren's description. The elytra are less

distinctly emarginate and not so nodose. However, there can be no
doubt as to their specific identity.

Not common ; 12 to 30 fathoms, sand and shells.

LAGISOA Malmgren.

Lagisca rarispina Malmgren.

Nordiska Hafs-Annulater, p. 65, pi. viii, fig. 2. 1865.

Common ; 12 to 30 fathoms, sand and shells.
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HARMOTHOE {Kinherg) Malmgren.

Harmothoe embricata Malmgren.

Malmgren. Nordiska Hafs-Annulater, p. 66, pi. ix, fig. 8. 1865. Annulata Poly-

chaeta, p. 134. 1867.

Verrill. Invertebrate Animals of Vineyard Sound, etc., p. 582. 1874.

Common, from low water to 30 fathoms.

LEPIDAMETRIA Webster.

Lepidametria coiMMENSALis Webster.

Annel. Chaet. of tlie Virginian Coast, p. 210, pi. iii, figs. 23-31. 1779.

Anuel. Ch£Bt. of New Jersey, etc., p. 103. 1879.

At Wellfleet we found Amphitrite ornata Verrill quite common in

coarse gravel and mud. As usual, L. commensalis occurred in the tubes

of this species, but sparingly. Most of the specimens taken were young,

from one-half inch to one inch in length. In these the stout, single-

pointed setsB of the upper bundle, lower ramus, had not yet appeared

;

the attachments of the elytra were very jirominent; otherwise they did

not differ from the adult form.

Family SIGALIONID^.

SIGALION Aud. and M. Ed.

SiGALiON Arenicola Verrill.

Proceedings of the United States National Museum, p. 167. Nov., 1869.

This species has a close superficial resemblance to Sthenelais picta

Verrill, and occupies the same stations.

Not common. Sand ; low water.

STHENELAIS Kinberg.

Sthenelais PICTA Verrill.

Verrill. Invert. Animal of Vin. S-id., etc., p . 582. 1874.

Webster. Annel. Cliset. of the Virginia Coast, p. 213. 1879. Annel. Chaet. of Ne-w

Jersey, p. 103. 1880.

Common at low water, in sand.

PHOLOE Johnston.

Pholoe minuta Malmgren.

Aphrodita minuta O. Fab. Fauna Gronlandica, p. 314. 1780.

Pholoe minuta Malmgrex. Nordiska Hafs.—Ann., p. 89, pi. xi, fig. 13. 1865.

? Pholoe tccta Stimpson. Marine Invertebrata of Grand Manan, p. 36. 1854.

Only young specimens were found. They agreed in all respects with

Pholoe minuta, save that the elytra comi)letely covered the dorsum.
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Tliis is also the case with Stimpson's Pholoe tecta. It is probable that

Pholoe tecta* is the yoiiug of Pholoe mimita.

Not common 5 low water ; sand.

Family NEPHTHYDID^.

NEPHTHYS Ctivier.

jSTephthys incisa Malmgren.

Xephihys incisa Mgrn. Nordiska Hafs.—Ann., p. 105, pi. xii, fig. 21. 1865.

Nephthys ingens Verrill. Invert. Ann. of Vin. Snd., etc., pi. 583, pi. xii, figs. 59, 60.

1874.

Nephihys incisa Verrill. Check-List. 1879.

Common ; 12 to 20 fathoms ; mud.

Nephthys buceea Ehlers.

Ehlers. Die Borstenwiirmer, p. 617, pL xxiii, fig. 8. 1868.

Verrill. Invert. Animals of Vin. Snd., p. 583, j)!. xii, fig. 58. 1874.

Not common ; found in sand at low water. Very fine specimens were

taken at Eace Eun, near Provincetown.

Family PHYLLODOCID^.

ANAITIS Malmgren.

Anaitis speciosa Webster.

Annel. Cliaet. of New Jersey, p. 104, pi. i, figs. 8, 9. 1880.

When first examined we regarded the specimens collected at Well-

fleet as distinct from Anaitis speciosa ; subsequent comparison of speci-

mens has shown that the former must be regarded as a variety of the

latter. As compared with specimens from New Jersey, these have the

bead a little narrower ; the anterior emargiuation of the buccal seg-

ment, with the corresponding backward curvature of the posterior mar-

gin of the head, not so well marked.

The color is variable. In front of the eighth segment the color is

yellowish-white ; a dark-brown band covers the eighth segment and the

anterior half of the ninth ; behind this band the color is yellow or

brownish-yellow ; the middle third of the anterior margin of each seg-

ment is brown, while on the posterior segments this brown band runs

entirely across the segment ; the branchite for their inner two-thirds are

yellowish-brown, outer third white; the brown baud of the eighth and
ninth segments includes the branchiae, and is faintly perceptible below

;

body and branchiae with numerous flake-white specks ; head white with

brown specks ; or the general color may be white, green replacing the

* Examination of many specimens at Eastport, Me., has fully established the iden-

tity of P. tecto with P. minuta.
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brown everywhere ; the general color of the ventrum is the same as on

the dorsum, though the brown or green is not so distinct.

Wellfleet 5 low water ; on tubes of Diopatra cuprea Clpd.

Phyllodoce (Sav.) Malmgren.

Phyllodoce grcenlandica Orsted.

1^0 adult specimens of this remarkably fine species were collected.

A number of half-grown specimens were taken.

A minute, nearly spherical median papilla was seen in fresh speci-

mens on the anterior projecting margin of the buccal segment ; not

visible on alcoholic specimens.

The transverse ridge between the segments is densely ciliated, and a

line of long cilia runs down the outer face of the branchiae near the pos-

terior margin.

General color, dark green, with irregular brown markings; branchiae

brown, with light-green margin.

The anal cirri are.about the length of the last five segments.

Low water, sand, to 25 fathoms, sand and shells.

Phyllodoce arenas: Webster.

Annel, Chsefc. of New Jersey, p. 105, pi. ii, figs. 10-12. 1880.

Low water, sand, to 25 fathoms, sand and shells.

EUMIDA Malmgren.

Eumida maculosa Webster.

Annel. Chset. of tlie Virginian coast, p. 215, pi. iv, figs. 38,41,1879. Annel. Chaet. of

New Jersey, p. IOC, 1880.

In the original descriiption the anal cirri are said to arise from " stout

basal articles, constituting one-third their entire length." This is a

mistake; they have no basal article. Only two specimens were taken

in Virginia, and but one of these had anal cirri, and these seem not to

have been normal. Near the front of the head there is a slight con-

striction.

Low water, sand, common.

EULALIA {Sav.) Malmgren.

EuLALiA GRACILIS Verrill.

Invert. Animals of Vineyard Sound, etc., p. 586. 1874.

Probably gracilis; though, as no figures accompany the original de-

scrijjtion, one can hardly be certain without comparison with the typical

examples.

Both males and females have very long and delicate capillary setae

developed in addition to the ordinary setae, not, as in the Syllid^,
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as a distinct bundle, but mixed with the ordinary setae. They begin

from the twenty-fifth to the thirtieth segment, short at first, but soon

becoming as long or longer than the width of the body, while the or-

dinary setie are quite short; they extend nearly to the posterior end.

In the males the posterior two-thirds of the body is rounded, much
swollen by the contained spermatozoa. After the twenty-fifth segment

the body of the females is filled with numerous large eggs; these are

very dark green, and determine the color of the body wherever they

exist. The anterior part of the body has the same color as in the males

and in asexual forms. This is gray, with lateral brown bands, one on

each side, and with a darker brown spot at the base of each foot, both

above and below.

There are three anal cirri on all forms, the odd one being median,

ventral, and quite small.

Common on dredged shells, 20 to 30 fathoms ; sand and shells.

EULALIA DUEIA 71. 8p.

(PL. VIII, Figs. 101-105.)

This species we at first referred to Eulalia annulata Verrill, but

when the specimens were submitted to him he decided that they did

not belong to his species.

The head (fig. 101) has the lateral margins evenly rounded, with a

constriction just back of the origin of the antennae. The inferior antennae

are concealed by the superior, but are similar to them in every respect.

The median antenna is a trifle less stout than the anterior, otherwise

the same. Eyes two, moderately large, circular, black.

Tentacular cirrus of the first segment and the lower cirrus of the

second segment equal in length ; about one-half as long as the other

cirri ; these reach about to the fourth setigerous segment.

The branchiae are all acute, growing progressively longer and wider

from the first segment (fig. 102) to the middle of the body (fig. 103),

after which they continue to increase in length, but diminish in breadth,

becoming very long and narrow on the posterior segments (fig. 104).

The ventral cirri undergo similar changes, but not to the same extent.

The segments of the posterior half of the body are crossed by a narrow

raised band.

The setae have very short terminal articles (fig. 105); the stem ter-

minates in a series of minute teeth, with one much larger slightly curved

tooth The proboscis is long, cylindrical, densely covered with cylin-

drical papillae. Segments, deeply incised.

Body, dark green ; branchiae, dark brown, with green margin ; a dark

brown spot at the base of the feet, both above and below.

The specimen from which the figure of the head was made had the

head retracted, so that the first pair of tentacular cirri seem to originate

beneath the head; in extended specimens the first segment is plainly
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visible. Some specimens had four eyes ; in this case they are all on the

same straight line, the outer pair smaller than the inner.

The transverse band crossing the segments is densely ciliated, and
there is a line of cilia on the posterior face of the branchiae (after the

first few segments), near the inner margin.

Common. Low water to 20 fathoms.

ETEOKE (Sav.) Orsted.

Eteone Alba Webster.

Annelida Chsetopoda of New Jersey, p. 106, pi. li, figs. 13-16, 1880.

We found this species in New Jersey, associated with Strehlospio

Benedicti Webster, for the most part in mussel beds, in about 15 feet

of water. We found it at Wellfleet, associated with the same species,

but near high-water mark, in firm mud.

]N"ot common.

Eteone cinerea n. sp.

(Pl. I, Figs. 1-5.)

Head convex above, flattened below, constricted just back of the or-

igin of the superior antennae, sides and anterior and posterior margin

convex, (fig. 4.)

Antennae stout, conical, white, one-third as long as the head.

Eyes two, minute, black, hardly perceptible in alcoholic specimens.

Buccal segment a little more than half as long as the head ; from the

middle of its anterior margin a small rounded papilla projects.

Tentacular cirri short; the lower a little longer than the ui^per, and

with a sudden falling off in diameter at the outer third ; inner two-thirds

fusiform.

The dorsal cirri (branchiae) have nearly the same shape throughout.

On the anterior segments (fig. 1) not quite so large as on the middle

segments, and closer to the foot; on the middle segments (fig. 2) re-

mote from the foot; on the posterior segments (fig. 3) smaller even than

the anterior, but not in contact with the foot; they are all thick, flattened,

with nearly straight sides and bluntly rounded end. The ventral cirri

are like the dorsal, but smaller.

The setfe are numerous, quite short; the stem (fig. 5) terminates in

two sharp, elongated points ; the appendix, three times as long as the

stem, is wide at base, but narrows rapidly to a minute capillary termi-

nation.

Anal segment smooth, cylindrical, as long as the four segments pre-

ceding it, without cirri, they having probably been lost.

The anterior and posterior segments are crossed by a distinct im-

pressed line ; the middle segments by two lines. Along the middle third

the segments are longer and wider than elsewhere ; the body tapering

S. Mis. 110 45
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a little forwards, rapidly along the posterior third ; the posterior seg-

ments are about one-third the length and width of the median. The
general color is light-gray, with a few scattered brown specks ; anal seg-

ment, light-green; antennae and teotacular cirri, white.

Greatest width, 2""". Length, 28°"°^.

Single specimen, dredged ; 20 fathoms ; sand and shells.

Family HESIONID^.

PODARKE UhUrs.

PODARKE OBSCURA VerHll.

Verrill. Invert. Animals of Vin. Sound, etc., p. 589, pi. xii, fig. 61, 1874.

Webster. Annel. Chaet. of the Virgn. Coast, p. 216, 1899. Annel. Chset. of New Jer-

sey, p. 107, 1879.

Provincetown and Wellfleet. Not common. Low water ; sand and
mud.

PODARKE C^CA n. Sp.

(Pl. I, Figs. 6-8.)

We found a few specimens of PodarJce differing much from Podarke

obscura Verrill ; it may be found to be the young of some species.

The head (fig. C) was evenly rounded in front and at the sides;

nearly straight behind; length to width as two to three; slightly con-

vex; no eyes; antennae arising from nearly cylindrical basal articles

;

posterior unpaired antenna, arising near the posterior margin, not quite

so long or so stout as the others; upper (anterior) pair close to each

other, near the anterior margin of the head ; length (without basal ar-

ticles) about equal to the length of the head; lower pair arise from

the under surface of the head, just outside the upper pair; a trifle more
delicate than the latter.

The iirst segment encroaches laterally on the head, reaching about

to the middle line ; it is nearly as long at the sides as the following

segment, elsewhere about one-half as long.

The tentacular cirri are six on each side, not at all crowded, a single

pair from each of the first three segments; they have stout and rather

long cylindrical basal articles; are very variable in length ; taper uni-

formly to a bluntly rounded apex. The feet (fig. V) are quite large,

pointed externally, much swollen at base, owing to the origin of the

basal i)ortionof the dorsal cirri.

The dorsal cirri do not extend beyond the feet, are delicate, conical

;

base a little swollen.

Ventral cirri given off at about the outer fourth of the foot; extend

about to the end of the foot.

The segments are deeply incised, much wider than long, slightly con-

vex, both from side to side and from before backwards.
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On our specimens there were no setae in the dorsal rami; as they were
not in good condition, it seems probable that these setae had been lost,

as is often the case in PodarJce ohscura. The ventral setae have the

usual form ; one in eacli bundle is very long, both in stem and appendix,

those above and below it proportionately shorter as they are more re-

mote ; from 4 to 8 in each bundle.

The general color is yellowish white, crossed above and below by
many transverse bands, made up of irregularly shaped, yellowish-

brown spots and specks.

Width, without feet, at ninth segment, 2™«».

Length of first 10 segments, lO™"".

No entire specimen was found.

Low water; sand.

HESIOIiTE {Savigny) Quartrefages,

HeSIONE AGILIS 11. sp.

(PL. I, Figs. 9-11.)

liie head of this species is very peculiar (fig. 6); anterior margin
with a slight median convexity, otherwise straight; outer angles very
broadly rounded; lateral margins concave; posterior margin very con-

cave; posterior angles prolonged far backward, forming wide, obtusely

rounded lappets.

The length of the head along the middle line is one-third the width
of its anterior part, while the distance from the anterior to the poste-

rior lateral angles is a little more than two-thirds the same length.

The ijosterior antennae arise from rounded projections (basal articles),

halfway between the eyes and anterior margin of the head; they are

conical, a little swollen at base, in length about double the length of

the head nlong the line on which they stand; the anterior antennae arise

from the front margin of the head in front of and a trifle within the

])Osterior antennae; they have stout cylindrical basal articles, are con-

ical, a little longer than the posterior pair.

There are two pairs of eyes, lateral; bright red; anterior pair oval,

oblique, large; posterior i^air a little within the anterior, in contact with

them, more or less regularly crescentic.

The tentacular cirri have the form shown in the figure, but their length

was not even approximately the same on any two specimens. The long-

est one figured would reach about to the fourth segment, but in some
specimens one of the cirri reaches to the eighth or even to the tenth

segment. Out of half a dozen specimens taken we could determine no
law for the relative length of the cirri; nor could we even say whether,

as a rule, the upper were longer or shorter than the lower.

It would seem that they are normally very long, from two to four

times as long as figured, but readily lost and renewed. They have long
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and stout cylindrical basal articles, and taper uniformly to a bluntly

rounded apex. The feet, dorsal cirri, and setae are all very long, and
increase in length from the first segment to the middle of the body, and
then as regularly decrease. The superior ramus (fig. 7) bears a dorsal,

cirrus, which is as long or even longer than its foot ; and a bundle of

very delicate capillary setae, as long as the cirrus, and quite numerous;

the ventral ramus is just below the dorsal and projects beyond it, form-

ing nearly one-half of the foot; it ends in a minute conical cirrus, is

obliquely truncated below, and bears on its lower posterior margin a

conical ventral cirrus, which projects beyond the apex of the foot by

about one-half its length. The ventral ramus has a fan of compound
setae (fig. 8) which decrease in length uniformly from the upper to the

lower part of the fan ; the appendix of these setae is about one-third the

length of the stem.

The anterior enlarged part of the digestive tract extends through

the first four segments ; it is nearly cylindrical, tapering somewhat along

the posterior third ; is finely but distinctly transversely striated ; has

a deep median dorsal longitudinal incision or depression of varying

width. The transverse striae can be seen passing to the bottom of this

depression in front, but behind it seems to be carried completely through,

giving two bluntly rounded posterior terminations to this organ. Back
of this the intestine has a j'ellowish, granular appearance, and for six

segments sends diverticula into the feet, one-third as long as the feet.

One, two, or three segments preceding the anal have rudimentary

appendages. The annal segment is much like the others, bears two

anal cirri, in all respects similar to the dorsal cirri. Body slightly convex

above and below; colorless, except as colored by the contents of the

digestive tract ; tapering uniformly, but gradually, from the first seg-

ment to the last.

The largest specimen had 18 setigerous segments.

Length, 2.55™™ ; width of middle segment, 0.25™™ ; length o5 foot from

middle segment, 0.36™™.

Found near high-water mark in sandy-mud, Wellfleet, Mass.

The width was about the same in all the specimens, but in most a

number of the posterior segments had been lost.

According to the diagnosis given by Ehlers (Borsten., p. 187), this

species is a Hesione. Ehlers does not mention a definite number of

tentacular cirri. Grube, in his Annulata Semperiana, speaking of Fal-

lacia QuATREFAGES, which is established as a genus because it has four

pairs of tentacular cirri on each side, says that this is also the case with

Hesione Savigny, as is plainly stated in the preliminary description of

the genus, Syst^me des Annelides, p. 9. Grube further claims that the

figure of Hesione splendida (1. c, pi. iii, fig. 3) shows six tentacular cirri,

and the basal joint of another, on each side, and remarks that the loss

of tentacular cirri is common in this group.

Quatrefages has examined the specimen from which Savigny made
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liis description. He regards it as having but six pairs of tentacular

cirri, and succeeds iu complicating matters by saying that the cirri of

the feet are retractile (''Pedes lougiusculi, cirri retractiles"), whereas
Savigny says that the tentacular cirri are retractile, a thing sufficiently

hard to believe. Langerhans (Zeitschrift fiir Wissenschaftliche Zoolo-

gie, p. 306, 1879) adopts Grube's view as to Hesione and Fallacia, and
refers Hesione ISteenstrupii Quatrefages to EaUmede Eathke ; but

Halimede is regarded by Malmgren as a synonym of Castalia (Sav.)

Sabs, though on what grounds, if Eathke's description is in any way
valid, it is hard to understand. The genera of Hesionidoe seem to be
badly confused. Our specimens differ from most of the described genera

in having the feet distinctly biramous, with two entirely distinct

bundles of setae. However, this is also the case with PodarTie Bhlers,
though expressly placed by Quatrefages among the uniramous forms.

Our specimens, though differing somewhat from the diagnoses, seem
to belong to Resione Savigny as understood by Quatrefages ; and to

Halimede Eathke as understood by Langerhans ; while if regard be
had strictly to the original descriptions of these genera, they could

hardly be referred to either.

Orsted, in his diagnosis of Castalia^ assigns to it maxillae, and figures

the maxillae of Castalia punctata (Annulatorum Danicorum Conspectus,

p. 23, fig. 65). It will be seen that similiar structures exist in our spe-

cies, but they do not seem to be hard parts. We could spare only one
specimen for this examination, but the i^arts in question appeared to

be neither chitinous nor calcareous.

Family SYLLIDiE.

SYLLIDES Orsted.

We accept the genus Syllides on the authority of Professor Langer-

hans, never having seen the original description. Marion-Bobretzky

have described a species of the same genus, referring it to AnoplosyUis

CLAPARiiDE. Before seeing Laugerhans's work on the Syllidae we pro-

posed to refer our specimens to Anoplosyllis, though we were doubtful

as to the propriety of so doing.

Syllides convoluta, n. sp.

(Pl. II, Figs 12-16.)

Head (fig. 12) with anterior and posterior margins slightly convex
j

sides well rounded ; length to breadth as three to two ; eyes six, bright

red ; anterior pair very close to the anterior and lateral margins ; of

the posterior pairs, those in fi'ont are largest, and external, the eyes on

either side being almost in contact.

The palpi are longer than the head ; coalesce along their inner third;

outer margin convex ; inner margin concave ; apex bluntly rounded.



710 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [12]

A short conical cirrus, arising from the lower face of the palpi at about

the middle point, extends directly downward. This is a peculiar feat-

ure, which seems not to have been previously described in any species

of this family. The antennae are claviform; the median longest, about

twice the length of the head and palpi together, arising between the

posterior eyes ; the lateral antennse arise very near the anterior margin

of the head, just outside of the anterior eyes; they are about two-thirds

as long as the median.

The tentacular cirri, in all respects similar to the lateral antennae,

arise very near the anterior margin of the segment ; the lower cirrus is

a little shorter than the upper.

The buccal segment is as long as the next segment.

The dorsal cirri of the first two setigerous segments are a little more
slender than the tentacular cirri, but in other respects similar to them

;

those on the remaining segments are distinctly articulated; they vary

in length from two to four times the width of the body. There are three

anal cirri, two lateral articulated, a median not articulated. The
pharynx reaches to the middle or to the posterior margin of the third

segment ; we did not make out clearly the structure of its anterior end.

The stomach is a little longer than the pharynx, very large, nearly fill-

ing the segments, which it occupies; it has the structure common to

this group, but in front shows a peculiar organ, as to the character of

which we made no notes in the living specimens, having probably failed

to observe it. This organ is transversely oval, convex in front, concave

behind, and crossed by numerous waved lines, which radiate from the

middle point behind. The feet are very long (fig. IG), and bear a long,

<onical, or finger-shaped ventral cirrus, which points either directly or

obliquely backward.

The setae are from five to seven in each foot, and of two kinds : one

(fig. 14) compound, with the appendix delicate, elongated ; the other,

of which there is but one in each bundle, simple (fig. 15), with a small

terminal button. The longest of the compound setae are about as long

as the foot, the others from one-half to two-thirds as long.

The body is much wider in the middle than at either extremity; seg-

ments deeply incised, especially along the middle third. Two of the

median segments are shown in fig. 13; these are from the same speci-

men as fig. 13, and are magnified to the same extent.

Body slightly convex above, nearly flat below, colorless ; intestine

brown, yellowish brown, or reddish brown.

Dorsal cirri and antennae readily lost. This species throws itself

quickly into a coil, very much as is the habit of Glycera {Ehynchobolus).

Length, 25°^™.

Greatest width, 0.2"'°^ (about).

l!^umber of segments, 45.

Number of segments varies from 35 to 50.

Low water, sand, Race Run, near Provincetown.
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Marentzeller figures the setae of Syllis ochracea as bidentate; Marion-
Bobretzky represent the same setse as ending in a single point, and
both writers give additional simple setse, which do not exist on our spe-

cies, but which, as figured by these authors, do not agree with each
other. The compound setse on our species do not seem to be bidentate,

but this may be owing to our object-glass not being sufficiently good.

Marion-Bobretzky also show a peculiar destitution of the margin of the

stem, near its end, not shown by Marentzeller, and not seen in our spe-

cies.

STREPTOSYLLIS, n. g.

AntennaB, three; tentacular cirri, four; dorsal cirri, partly smooth,

partly articulated ; oesophagus unarmed, with a circle of papillae at its

anterior end
; stomach passing directly into the intestines ; setae of two

kinds, simple and compound, both kinds covered by a membrane exter-

nally
;
* palpi united for most of their length, turned downward so as

not to be visible from above.

It will be seen that this genus agrees in some respects with Amblyo-
syllis Grube {Pterosyllis CLAPARiiDE), but the head is not " winged";
the setae are very peculiar, and the dorsal cirri cannot be described either

as smooth or moniliform, since both forms occur on the same specimen.

It would, perhaps, be well to include the peculiar form of the setae in

the generic description. Unfortunately, we found but one species, and
it seems better not to multiply characteristics on such a narrow basis.

Streptosyllts aren^, n. sp.

(PL. II, III, Figs. 17-23.

)

Head convex, sides and front regularly rounded (fig. 17), posterior

margin curved forward, posterior angles bluntly rounded. Eyes, six

;

anterior pair small, crescentic, just behind and outside the origin of the

lateral antennae ; outer posterior pair largest, irregularly oval, in con-

tact with the inner pair, or sometimes merged with them; inner pos-

terior pairs small, circular.

The antennae and tentacular cirri are never annulated, but are more
or less regularly wrinkled. They vary much in form. They may taper

quite regularly from base to apex, or only along theirouterthird or fourth,

or they may be somewhat clavate. The lateral antennae arise very close

to the anterior margin of the head ; they are from three to four times

as long as the head. The median antenna, longer than the lateral, arises

a little back of the eyes, near the posterior margin of the head.

The buccal segment in alcoholic specimens, or in living contracted

specimens, is about one-half as long as the next segment, but in exten-

sion it may nearly equal the length of that segment. The upper ten-

tacular cirrus is a little longer than the lower cirrus, a little shorter than
the lateral antennae.

Stem of compound setae terminating in four teeth or lobes.
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The palpi are large, swoUen at base, united along their inner two-

thirds, then becoming somewhat flattened, and with their outer angle

prolonged into a delicate conical cirrus (fig. 18). As noticed above,

they cannot be seen in a dorsal view, being always turned directly down-
ward.

The dorsal cirri are exceedingly variable in form, structure, and length.

They may be conical or clavate ; wrinkled irregularly (fig. 17) ; artic-

ulated with each article divided longitudinally (fig. 20) ; articulated

without the longitudinal division ; or nearly smooth (fig. 19). Their

length may be less than the width of the body, or three times the width.

All these variations occur on the same specimen, and without any ap-

parent order.

The ventral cirri arise near the end of the foot (fig. 21), are short

(relatively) on the first foot, but lengthen rapidly, becoming very long

on the fourth segment. They are irregularly wrinkled, often with a deep

constriction at the outer third or fourth. They are larger at base than

the dorsal cirri of the same segment, and taper regularly to a bluntly

rounded apex. They usually are directed backward, but often are coiled

(fig. 20). They retain their length even on the posterior segments, and
are there longer than the dorsal cirri. There are three anal cirri (fig.

19) ; a median, which may be as long as the ventral cirri, and two lateral,

three to four times as long.

The anal segment is much narrower than the segment preceding it,

convex above and below, margin regularly rounded.

The setae are of two kinds. In every bundle there is one long simple

seta (fig. 23), straight or slightly curved, bluntly rounded at its apex,

where it is covered with a membrane, which is prolonged along the seta

for nearly one-fourth of its length. This seta is always in the upper

part of the bundle ; in length it is about the same as the stem of the

compound setae.

The compound setne are numerous, crowded, the terminal jjart of the

stem divided into four distinct processes or lobes, between which the

appendix is inserted (fig. 22). The length of the stem is always about
equal to the length of the foot, and as the anterior feet are shortest, so

also are the stem iiarts ofthe anterior setfe. The appendix on the anterior

segments is very short, about one-half as long as the one figured, but not

differing otherwise. In all the bundles a few of the short forms occur,

but do not make up the bundle, as they do on the anterior segments.

The appendix is covered with a membrane, which is prolonged down the

sides. The oesophagus and stomach have about the same length and
diameter, occupying together twelve segments. The oesophagus is-

strongly convoluted. The "glands" of the stomach are hexagonal, the

rows very numerous ; a small part of the anterior end of the stomach is

without them. There are no special glands back of the stomach, but

it is simi)ly reduced in diameter, and prolonged into the intestine. The
body is strongly convex above 5 less so below. The first segment is
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about one-half the width of the 10th ; from this segment the diameter is

nearly uniform, save that the last few segments fall off somewhat rapidly.

Body colorless in front; oesophagus light brown; stomach white; back
of the stomach the body is yellowish, or light brownish-yellow, with

numerous white specks.

Length of largest specimen, 8™™.

Greatest width, 0.5™™.

i^umber of segments, 55.

Low water; sand.

GKTJBEA {Quatrefages) Claparede.

Grtjbea dolichopoda Marentzeller.

Gruhea dolichopoda Marentzeller. Zur Kentniss der Adriatisclien Anneliden, p. 26,

pi. iv, fiff. 1, 1874.

Gruhea tenuicirrata Webster. Annelida Cbset. of New Jersey, p. 109 (corrected in

foot-note, p. 110, to G . dolichopoda.)

Prof. Langerhans, in his monograph of the Syllid^ (Zeitschrift fur
Wissens. ZoiJl., p. 564, 1879), identifies G. doUclioimdaMARBT^TZ. with G.

clavata Clpd., and regards G. tenuicirrata Clpd. as a distinct species.

If this conclusion is based only on the descriptions and figures given

by Clafjar^de and Marentzeller, and not on examination of the type^

specimens, it would seem hardly tenable. On the other hand, the differ-

ences indicated by Marentzeller between G. dolichopoda and G. tenuicir-

rata are very slight ; so slight that it seems probable that these forms

are identical. There is nothing in the text to indicate that Langerhans
examined specimens of G. tenuicirrata Clpd., and the differences be-

tween this species and G. clavata, as understood by him, refer mainly

to the terminal points of the compound setoe and to the position of the

pharyngeal tooth. As to the fine points of the seta?, Claparede's figures

in the Glanures are certainly not reliable; and the position of the pha-

ryngeal tooth was not regarded as of so much consequence when he
wrote his description as at the present time, wlien it is regarded not

only as a good, but as a sufficient, generic character, at least by Lan-

gerhans in his monograph (I. c, p. 526, Syllis. —
, p. 541, Opisthosyl-

lis). It may be further noted that Langerhans gives G. clavata four

anal cirri, while G. dolichopoda Marentz. has but three.

Common on stones, shells, &c., at low water.

SPH^ROSYLLIS Claparede.

Langerhans, in commenting on the genus Sphjerosyllis, says that

Claparede did not sufiiciently insist on the coalescence of the buccal

segment with the head. He therefore adds as one of the important

generic characteristics this union of head and buccal segment. The
species described below, from Provincetown, have the buccal segment

quite distinct; this is also the case with S.fortuita Webster, from Vir-
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ginia. Clapar^de regards the form of the cirri and antennae, swollen,

spherical at base, as a generic characteristic. That this is not valid is

shown by S. fortuita and also by one of the new forms described below.

Sph^eosyllis brevifrons, n. sp.

(PL. Ill, Figs. 24-30.)

This species belongs to the typical Sph^rosyllis in the form of

the dorsal appendages, in the presence of numerous papillae, and in

general structure, but differs from any heretofore described in the short-

ness of the palpi, and from all save S. fortuita in the presence of a well-

marked buccal segment, visible from above.

The head (fig. 24) is short, very wide, almost completely fused with

the palpi in front, sides rounded; middle third of the posterior margin
convex, encroaching on the buccal segment ; the margin, external to the

middle third, slightly concave. Eyes, six ; the posterior pairs widely

separated ; those on each side close together ; the external pair seme-

times crescentic, sometimes oval ; the internal small, circular ; the ante-

rior p.air minute, situated just external to the bases of the lateral

iintennae.

The palpi are short, coalesced, slightly emargiuate in front.

The antennae have a swollen, globular base, and a short cylindrical

outer ])art.

The tentacular cirri are like the antennte, but a little longer.

The buccal segment, according to the state of contraction, may be

from one-third to three-fourths as long as the next segment.

The dorsal cirri have also a swollen base, which forms about one-half

the entire length. Sometimes the base passes gradually into the outer

part ; in this case there is usually a single constriction (tig, 26) ; or the

base may be separated by a well-defined constriction from the outer part,

iu which case the appendix may usually be regarded as composed of two
articles (fig. 27).

The anal cirri (fig. 25) are stouter than the dorsal, much swollen at

base, without constriction.

The ventral cirri (fig. 26) are slightly flattened, sides nearly straight,

apex bluntly rounded, about one-half as long as the dorsal cirri.

In each bundle of setae is one simple, straight, or slightly curved, seta

(figs. 29, 30) ; the others are compound, and practically all of one kind

(fig. 28), differing only in length of stem and appendix.

Pharynx occupying about three segments ; stomach a little shorter

than the pharynx.

Body, colorless ; eyes, red.

Length, l™'^.

Width, 0.17°"".

Number of segments, 22.
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Other specimens were larger and with more segments ; in no case did

the length exceed l.S'"'".

Low water; sand.

A number of specimens, which we are quite unable to separate from
this species, were collected by Mr. Benedict at South l^orwalk, Coun.

They differ only in the length of the buccal segment, which is hardly

visible dorsally. This is probably due to different states of contraction,

though it seems curious that all of the Provincetown specimens should

show the buccal segment plainly, and that none of the specimens from

South Norwalk should show it.

Sph^eosyllis longicirrata, n. sp.

(PL. VIII, Figs. 95-100.)

Head with the anterior and lateral margins (fig. 95) regularly rounded,

posterior margin very slightly convex, nearly straight. The posterior

part of the head, bounded in front by a curved line drawn through the

bases of the antennae, is elevated, convex, the part of the head in front

of this line being thin, depressed ; sometimes the depression is prolonged

backward between the eyes for a varying width, giving lateral eleva-

tions, on which the four posterior eyes are found.

Eyes, six ; the two posterior j)airs large, circular, nearly on the same
straight line ; the anterior pair very small, just in front of the origin of

the lateral antennae.

The antennae are somewhat fusiform, irregularly constricted, bluntly

rounded at ajjex ; median antenna one-third longer than the head and
palpi ; lateral a little shorter.

The tentacular cirri, dorsal, and anal cirri have the same structure as

the antennae. The dorsal cirri originate some distance within the foot,

and are very long for the genus ; there is usually a deep constriction

at the outer third or fourth, setting off a fusiform appendix. The anal

cirri may be double the length of the dorsal.

The buccal segment, in extension, is as long as the second segment.

The palpi are large, convex externally, concave internally, apex
bluntly rounded, anterior third free, connected by a thick membrane
along their posterior two-thirds; this membrane emarginate in front,

and divided into lateral halves by an impressed line, which runs back
to the head.

The pharynx occupies four segments, the stomach two.

The feet (fig. 97) are stout, nearly cylindrical, truncated externally.

The ventral cirri, bluntly conical, are about one-half the length of the

foot in front ; behind, as long as the foot.

In each foot is a fan of compound setae and one simple seta (fig. 100).

The compound setae are very delicate, differing from each other only in

length (figs. 98, 99).

Body, colorless ; stomach, white ; intestines, brown or yellow.
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Length, 4r-5^'^.

Number of segments, 33.

Sexual (capillary) setae on the male apiDear at the twelfth segment,

and exist on all save the last 3-5 segments.

Common at low water on shells, &c.

P^DOPHYLAX Claparede.

P^DOPHYLAX HEBES, n. sp.

(PL. Ill, Figs. 31-36.)

In this species the head (fig. 31) is very short, the width being more
than double the length; the anterior angles are very broadly rounded;

the anterior and posterior margins but slightly curved. Eyes, six; the

anterior pair mere specks ; the posterior pairs on each side very close

to each other, sometimes in contact ; large, circular.

Palpi very large, without indication of division above; below, a nar-

row sulcus; their length is more than double the length of the head.

The median antenna arises close to the posterior margin of the head,

and reaches to the middle, or a little beyond the middle, of the palpi.

Its form seems to be variable, but in general the inner third is narrow
j

the middle third somewhat enlarged ; the outer part narrowed, but not

so much as the basal part. The lateral antennae are mere buds, about

the size of the tentacular cirri.

The buccal segment is about one-half as long as the second segment

;

its cirri very short.

The pharynx, in one specimen, occupied the first five segments; the

stomach three to four. In another the stomach occupied the eighth and

ninth segments.

The dorsal cirri are a trifle larger than the tentacular cirri, but very

small; and although the posterior cirri are a little larger than the an-

terior, they are always smaller than the ventral cirri. These last are

conical, minute, arising from the body, within the foot, and reaching

about to the apex of the foot. The feet are short, stout, fleshy.

There are two kinds of setre, simple and compound, with certain slight

form variations in each series. On the anterior segments the setae are all

compound (figs. 33, 34), short, with short appendix. At about the begin-

ning of the middle third the simi)le setae appear. These are, at first,

straight, single pointed setae (fig. 35), placed dorsally, one to each bundle.

On a few of the posterior segments these are replaced by shorter setae,

which have a second sharp point developed below the terminal point

(fig. 36).

The anal segment is a little longer than the segment preceding it ; it

bears three anal cirri—a short median and two lateral—which are

double the length of the median antenna. They are more or less fusi-

form.
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The body is widest in tlie middle ; the length and width of the median
segments are about equal ; length of the anterior segments much less

than the width.

Body gray or flesh color.- According to the notes made on the living

forms, one specimen had dark red eyes 3 another black eyes.

Length of largest specimen, 7"".

Number of segments, 44.

In confinement very sluggish, not at all inclined to move about.

From low water to 25 fathoms ; sand and shells.

AUTOLYTUS {Gruhe) Marent^ller.

AUTOLYTUS COENUTUS A. Agassiz.

A. Agassiz. Journal Boston Society Nat. Hist., vol. vii, p. 392, plates 9-11. 1863.

Verrill. Invert. Animals of Vin. Snd., etc., p. 590, pi. xii, figs. 65, 66. 1874.

Wellfleet, low water, in sand.

Provincetown, 25 fathoms, sand and shells.

Not common.

NERILLA Schmidt.

(Family not determined.)

Nerilla antennata Schmidt.

Nerilla antennata Schmidt. Reise nach der Fiiror, p. 38, pi. iii, figs. 8, 8a. 1848.

Grube. Fam. der Ann., p. 62. 185G.

Clapar^de. Beobachtungen, etc., p. 48, pi. xii, figs. 16-20. 1863.

Dujardinia antennata Quatrefages. Hist. Nat. des Annel^s, vol. iii, p. 69. 1865.

We found this species quite abundant in sand at low water. It is

unquestionably Schmidt's species.

Family NEREIDS.

NEREIS (L.) Cuvier.

Nereis virens Sars.

Nereis virens Sars. Beskrivelser og Jagttagelser, p. 58, pi. 10, fig. 27. 1835.

Nereis grandis Stimpson. Marine Invertebrata of Grand Manan, p. 34, fig. 24. 1853,

Nereis YanMana Quatrefages. Histoire des Anne]6s, vol. i, p. 153, pi. 17, figs. 7-8.

1865.

Atitta virens Kinberg. Annnlata Nova, p. 172. 1865.

Malmgren. Nordiska Hafs-Anuulater, p. 183, et Annnlata Polychseta,

p. 56, pi. iii, fig. 19. 18G7.

Nereis virens Ehlers. BorstenwUrmer, p. .5,59, pi. xxii, figs. 29-32. 1868.

Verrill. Invert. Animals of Vineyard Sound, p. 590, pi. xi, figs. 47-50.

1874.

W^EBSTER. Annel. Cbaet. of the Virginian Coast, p. 235. 1879.

TuRNBULL. Anatomy and Habits of. Trans. Connecticut Academy, vol.

iii. 1865.
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This species we found, both abundant and large, between tides,

'

ranging nearly to the top of high water.

At Provincetown it was the only shore Nereis, the JV. limhata, so

common everywhere south of the Cape,notbeingfouud at Provincetown

at all, though found at Wellfleet.

Nereis limbata Elders.

Ehlers. Die Borsteuwiimier, p. 567. 1868.

Verrill. Invert. Animals of Vineyard Sound, etc., pp. 318, 590, pi. xi, fig. 51. 1874.

Webster. Annel. Chaet. of the Virginian Coast, p. 235, pi. vi, figs. 70, 75. 1879.

Annel. Chaet. of New Jersey, p. Ill, pi. iii, figs. 21, 22. 1880.

We found a number of specimens of this species at Wellfleet in sand

and mud. All small. Not found at Provincetown at all, though care-

fully looked for. At Wellfleet, on some oysters lately brought from

Chesapeake Bay, we found a living specimen of N. limbata.

Nereis pelagica Linn.

This widely distributed species was common at all depths below fif-

teen fathoms. For synonomy up to 1868, see Ehler's Borstenwiirmer,

p. 511.

Nereis pelagica Linn. Syst. Nat., ed. x, p. 654 ; ed. xii, p. 1086.

Verrill. Invert. Animals of Vineyard Sound, etc., p. 591, pi. xi,

figs. 52-55. 1874.

Marentzeller. Siidjapanische Auneliden, part i, p. 14. 1879.

Nereis tenuis n. sp.

(Pl. Ill, IV, Figs. 37-43.)

The width of the head (fig. 37), in its widest part, nearly equal to

the length; posterior two-thirds convex, with convex sides; anterior

third much narrowed and flattened, and with a median depression run-

ning back to the convex part of the head.

Eyes lateral, not quite so regular in outline as shown in the figure
j

posterior pair a trifle larger than the anterior.

Palpi long, and with long terminal articles, the basal part being a

little longer than the head.

Antennai conical, delicate, close to each other at base, half as long as

the head.

The proboscis (fig. 38) has the basal and maxillary rings of about the

same length. Paragnathi small, conical, black, arranged as follows:

I, wanting; II, single curved series; III, a transverse series, near the

posterior margin of the ring; lY, curved line; V, three at the angles

of a triangle; VI, wanting; VII and VIII, merged, forming a series, in

part single, in part double.

The jaws were not completely exposed; on the part seen there were

five stout, rectangular teeth.
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Buccal segment a little longer than the second segment.

Tentacular cirri witli long cylindrical basal articles, the posterior

superior cirrus reacliiug about to the fourth segment, tlie others shorter^

as shown in the figure.

The dorsal cirri arise from the base of the lingula. On the anterior

segments this cirrus is as long as its lingula; it grows progressively

shorter to the tenth segment (fig. 39), after which it again lengthens,,

becoming longer than the lingula on the middle and posterior segments.

The superior lingula and single lip of the dorsal ramus are alike in

all respects ; stout, conical, close together on the anterior segments,

shorter and more divergent behind.

The ventral ramus has but one lip, is shorter and wider than the

dorsal, somewhat flattened in front, with the lower margin concave
near the apex, but further back tapering regularly.

The ventral lingula is a little shorter than the upper lingula, in all

other respects similar to it; on the posterior segments (fig. 40) turned

downwards.

The ventral cirrus arises from a small elevation at the base of the

ventral lingula; on the anterior segments fusiform (fig. 39), further

back (fig. 40) more regularly conical.

The setae are of three Ivinds (figs. 41, 42, 43). Those of the upper
ramus are short, hardly reaching beyond the ramus, appendix very

delicate, terminal jjoints of stem of same length (fig. 41). Those of the

lower ramus in two bundles ; in the upper part of the upper bundle the

setse are the same as those described above (fig. 41); in the lower part

of the same bundle a few with short appendix (falcate), curved near the

end, apex bluntly rounded (fig. 43); in the lower bundle, anterior seg-

ments, many like fig. 43, a few like fig. 42; further back the falcate sett©

become less numerous. In the single specimen found the setae of the

dorsal rami, after the first few segments, had all been lost. At first

there is a single black acicula in each ramus; further back a second
acicula, slender, uncolored, appears in the dorsal ramus.

The body was colorless except as colored by the blood, which showed
through very plainly; bases of feet opaque white, this color being due
to glands within them.

Length, 45"°*.

Width, 1. 2°>°'.

Posterior third tapering a trifle. This is the most delicate Nereis^

described from our coast. It is easily recognized by its extreme nar-

rowness as compared with its length.

But one specimen was taken, off Race Eun, near Provincetown ; 20 to

25 fathoms, mud and sand.
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Family EUNICID^.

DIOPATRA Quatrefages.

DiOPATRA CUPREA GlaparMe.

Nereis cuprea, Bosc. Hist. Nat. dea Vers., Vol. i, p. 143 (teste Claparfede). 1802.

Eunice cuprea Quatrefages. Hist. Nat. des AnnMes, vol. i, p. 331, 1865.

Diopatra cuprea CLAPARiiDE. Annel. Cli6t. du Golfe de Naples, p. 432. 1868.

Verrill. Invert. Animals of Vin. Sound, p. 593, pi. xiii, figs. 67,68.

1874.

Webster. Annel. Chaet. of the Virginian Coast, p. 236. 1879. Annel.

Chset. of New Jersey, p. 115.

Found sparingly at Provincetowu ; very common at Wellfleet, in the

harbor, at low water ; sand and sandy mud.

NINOE Kinberg.

NiNOE NiGRiPES Verrill.

Invertebrate Animals of Vineyard Sound, p. 595. 1874.

Dredged in from 12 to 20 fathoms ; sand, shells.

LUMBRII^EREIS {Blainmlle) Wilers.

LuMBRiNEREis FRAGHLis Andouin and M. Edwards.

Lumbricus fragiUs Muller. Prodr. Zool. Dan. p. 210, n. 2011 {teste Malmgren).

Zool. Dan. vol. 1, p. 22, pi. xxii, figs. 1-3. 1788.

Scoletoma fragilis Blainville. Diet, des Sci. Nat., Article Vers, p. 492 {teste Aud. and

M. Ed.).

Lumirinereis fragilis Audouin and M. Edwards. Littoral de la France, vol. i, p.

170. 1834.

Quatrefages. Hist. Nat. des Annele8,'\o\. i, p. 365. 1865.

Lumbriconereis fragilis Orsted. Consp. Ann. Dan. p. 15, figs. 1, 2. 1843. Daniels-

sen, Reise, p. 50. 1857. Reise, p. 116. 1858. {teste Malmgren).

Malmgren. Annulata Polychaeta, p 177, pi. xv, figs. 83-83 D.

1867.

Ehlers. Die Borstenwiivmur, p. 395. 1868.

Verrill. Invert. Animalsof Vineyard Sound, p. 594. 1874.

Langerhans. Zeitschrift fur wissenschaftliclie Zoologie, p.

297. 1879.

Lumiriconerds horealis Kixberg. Annulata Nova Ofvers af K. Vet.-Akad Forh, No.

10, p. 568. 1864.

Lurnbriconcreis madeircnsis. Kinberg. 1. c, p. 559 {teste Langerhans).

"Very fine large specimens were dredged. Its resemblance to Ninoe

nigripes Yerrill is very striking.

Twenty to thirty fathoms ; sand and shells.

LUMBRINEREIS TENUIS Verrill.

Invert. Animals of Vin. Sound, etc., p. 594. 1874.

This species was not often taken. Sand, low water.
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DEILONEREIS Claparede.

Drilonereis longa Webster.

Annel. Chset. of the Virginian Coast, etc., p. 240, pi. vii, figs. 84-88. 1879. AnneL
Chst. of New Jersey, p. 116. 1880. "

Quite abundant in sand at low water.

AEABELLA (Qruhe) Elilers.

Arabella opalina Verrill.

Lumhriconereis splendida Leidy. Marine Invert. Faunaof R. I. and N. J., p. 10. 1855.

Lumbriconereis opalina Verrill. Invert. An. of Vin. Sound, p. 594, pi. xiii, figs. 69, 70.

1874.

Arabella opalina Verrill. Proo. Acad. Nat. Sciences, Philadelphia, for 1878, p. 299.

Webster. Aunel. Chtet. of the Virginian Coast, p. 242. 1879. As-

nel. Chajt. of New Jersey, p. 116. 1880.

Very common at low water in sand.

STAUROCEPHALUS {Gruhe) Elilers.

Staurocephalus pallidus Verrill.

Vkrrill. Invert. Animals of Vineyard Sound, p. 595. 1874.

Webster. Annel. Chiet. of the Virginian Coast, p. 242. 1879. Annel. Chset. of New
Jersey, p. 116. 1880.

Very rare. Only two specimens were taken. Sand ; low water.

Staurocephalus o^cus n. sp.

(Pl. IV, Figs. 44,44rt-48.)

The head of this species is constricted just in front of the origin of

the antennae, the widest part being back of the antennae, where the width
exceeds the length; the anterior part is regularly curved, obtuse (fi'g.

44). There are no eyes.

The antennae are quite long, composed of about fifteen articles ; in-

creasing slightly in diameter from origin along the inner third, then
tapering gradually to the end ; the last three or four articles elongated.

The palpi are stout, transversely wrinkled, canaliculate ; terminal

article fusiform, bluntly rounded at apex, forming nearly one-third the

entire length.

The first two segments are about equal in length, a little longer than
those following them.

The dorsal cirri (fig. 45) have a terminal article shaped like the cor-

responding part of the palpi; they are nearly cylindrical, reach just

beyond the foot.

The ventral cirri are short, fusiform, arising near the apex of the foot

and reaching a little beyond it.

S. Mis. llO— le'
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The foot ends iu three rouuded lobes, of which the upper (fig. 45) is

very large, the two lower small and projecting beyond the upper, diver-

gent. The anterior feet are in length about one-half the width of the

body, growing progressively longer along the anterior third, from which

point their length equals the width of the segments to which they are

attached.

The anal segment is about double the length of the segment preced-

ing it. There are three anal cirri ; the lateral cirri are made up of from

three to five nearly cylindrical articles, each one slightly less in diame-

ter than the one preceding it, and in length equal to the anal segment

;

the median cirrus is in all respects similar to the basal article of the

lateral.

There are two kinds of setae in the upper bundle ; in the upper part

one to three very delicate capillary sette (fig. 40) minutely denticulated

along one edge for some distance ; below these, two or three having a

very peculiar form (fig. 47) ; these are about two-thirds as long as

the first form, inner three-fourths of uniform diameter, near the end
denticulated, external tooth sharp pointed, prolonged nearly in the line

of the main part of the seta ; external to the base of this tooth the seta

becomes suddenly very delicate, capillary. These setae may be curved,

as in the figure, or straight. In the lower bundle only compound setae

(fig. 48) are found. These are arranged in a fan, growing progressively

shorter from the upper to the lower j^art of the fan, the shortening, for

the most part, affecting the appendix. With such magnifying power as

we had the appendix of these setae seemed to have the apex bluntly

rounded, without tooth.

The body was convex above and at the sides, flattened below ; the

segments distinctly separated from each other by well-impressed lines

of segmentation.

The general color was white.

Length of largest specimen, 8™™.

Width, 0.5'""^.

Number of segments, 51.

In young specimens the antennae and palpi appear as mere buds. The
head is larger relatively than in adults. The dorsal cirri have no basal

articles, but arise, like the ventral cirri in mature forms, from the side

of the foot, near the end. They moved with a j^erfectly uniform gliding

motion, due, no doubt, to the action of cilia, without any apparent effort

of the body or feet. In a more advanced stage the palpi were club-

shaped, lacking the terminal article.

Very common in sand at low water. The young forms were especially

numerous.
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Family GLYCERIDiE.

EHYNCHOBOLUS Clapardde.

Ehynchobolus debranchiatus Verrill.

Glycera dibranchiuta Ehlers. Borstenwiirmer, p. 670, pi. xxiv, figs. 1, 10-28. 1868.

Grube. Jahres-Bericlit der Schles. Gesell. fiir vater liin Cultur, p. 64. 1869.

Ehynchobolus dibranchiatus Verrill. Invert. An. of Viu. Sound, etc., p. 596, pi. x,

figs. 43,44. 1874.

Webster. Annel. ChoBt. of the Virginian Coast, etc., jj. 245. 1879. AnneL
Ch£Bt. of New Jersey, p. 117. 1880.

Very common in sand at low water.

GONIADA Audouin and M. Edwards.

GoNiADA GRACILIS Verrill.

(PL. V, Figs. 49-52.)

Eon e gracilis Y^UUILL. Invert. An. of Vin Sound, etc., j). 596. 1874.

Goniada gracilis Verrill. Proceediugs U. S. National Museum, p. 174. 1879.

We found in the fine sand of the harbor, at about half-tide, a number
of specimens evidently referable to Goniada, and which we regarded as

undescribed. Professor Verrill, however, regarded them as belonging

to the species described b}'^ him as Eone gracilis^ since changed to Goni-

ada gracilis^ as above.

The apex of the head (fig. 49) is nearly hexagonal.

The antennae are composed of three articles, of which the inner forms

over half the entire length ; the outer articles are about equal in length

;

the diameter decreases progressively; external article very delicate.

The first and sixth segments of the head bear each a pair of minute
eyes ; those on the sixth segment not always demonstrable in alcoholic

specimens.

The dorsal cirri on a few of the anterior segments and the ventral

cirri back of the middle of the body are rounded ; elsewhere they are

somewhat flattened, as is, also, the lower lip of the lower ramus.

The dorsal ramus appears at the 27th segment.

The setse of this ramus are short, simple, a little curved at the apex.

From the 2()th-30th segment the long compound setae of the ventral

ramus become much elongated, the appendix, especially, being very long

and delicate. (Compare fig. 50 with fig. 52.)

This may be a sexual i)eculiarity ; but, as all the siieciineus taken were

sexually mature, we had no means of determining this i)oint.

The normal color would seem to bo yellowish-white; this changes to

pure white in the males after the 30th, and to flesh-color, varying from

light to dark, in the females, after the 20th segment. The eggs are
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large, crowded, flesb-colored, determining tlie color of tlie body, in the

females, given above.

In confiDeraent they were very active, moving about rapidly, and
throwing themselves into coils, alter the manner of Ehynchobolus.

Length in contraction, 35—SO""™.

Greatest diameter—1°"".

They taper rapidly along a few of the anterior and posterior segments

;

otherwise the diameter is uniform.

Found sparingly, burrowing in the finest sand of the harbor; half-

tide to low water.

Family ARICIIDiE.

ABICIA {Savigny) Audouin and M. Edwards,

Aricia ornata Verrill.

Invert. An. of Vin, Sound, etc.
, p. 596. 1874.

Not common. A few very fine large specimens were taken at extreme

low water, in sandy mud.

SCOLOPLOS Orsted.

SCOLOPLOS ROBUSTA.

Antliostoma rdbmtum Verkill. Op. cit.
, p. 597, pi. xiv, fig. 76. 1874.

Webstkr. Annel. Cha3t. of the Virginian Coast, p. 258. 1879.

All the specimens taken were small. Sand ; low water.

SCOLOPLOS FRAGILIS.

Anihostoma fragile N'Enmix.. Op. cit., p. 598. 1874.

Webster. Anuel. Chast. of Virginian Coast, p. 258. 1879. OfNew
Jersey, p. 121. 1880.

Common, especially at Wellfleet. Sand ; low water.

Family OPHELIID^.

OPLILIA {Savigny) M. Edwards.

Ophelia limacina Sars.

Ammotrr/pane limacina H. Rathke. Nov. Act. Nat. Cur. , vol. xxi, p. 190, pL x, figs. 4-8.

1840.

Grube. Fam. der Ann., p. 70. 1851.

KoREN. Nyt. Mag., vol. ix, p. 94 {teste Malmgren).

Johnston. Cat. Brit. Mus., p. 217. 1865.

QUATREFAGES. Hist. Nat. des Ann., vol. ii, p. 279. 1865.

Ophelia hicornis Orsted. Gronlands Annulata Dorsibranchiata, p. 32, figs. 104, 105, 115,

116,121. 1843."
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Ophelia bicornis Sars. Nyt. Mag., vol. vi, p. 207.

Ophelia limadna Sars. Nyt. Mag., vol. vii, p. 381 (teste Malmgren).

Ophelia borealis Quatrefages. Hist. Nat, des. Ann., vol. ii, p. 273. 18C5.

Quite common in the sand, at low water.

AMMOTRYPANE H. EathJce.

Ammotrypane pniBRiATA Verrill.

Invert. An. of Vin. Sound, etc., p. 604, pi. sv., fig. 79. 1874.

Only one specimen was taken. Sand ; low water. Wellfleot.

Family THELETHUSID^.

AEENICOLA Lamarck.

Arenicola marina Malmgren.

Luvibricus marimia LiNN. Syst. Nat., ed. xii, vol. i, p. 1077.

Lumbricus papillostis O. Fabricius.. Fauna Gronlandica, p. 283. 1780.

Arenicola piscatorum Lamarck. Syst. d. An. saus. Vert., p. 324. Hist. Nat. An. sans.

Vert., 2d ed., vol. v, j). .580 (t. Malmgren).

AUD. AND M. Edwards. Littoral de la France, vol. ii, p. 285, pL
8, figs. 8-12. 1834.

Johnston. Cat. Brit. Mus., p. 287. 18G5.

Arenicola marina malmgren Anuulata Polycliaeta, p. 188. 1867.

The specimens of this species were all collected in one locality, at

Race Run, in coarse sand. We did not find it in Provincetown harbor

or at Wellfleet, though the conditions seemed to be favorable, and we
looked for it with care. At Race Run were obtained numerous speci-

mens, but they were all small.

Family CHLOR^MID.^.

TROPHONIA M. Edwards.

Trophonia affinis Verrill.

Siphonostomum affine Leidy. Marine Invert. Fauna of R. I. and N. J., p. 16, 1855.

Trophonia affinis Verrill. Op. cit., p. 605, pi. xiv, fig, 75. 1874.

Only two specimens were collected. Low water ; sand.

Family STERNASPID^.

STERNASPIS Otto.

Sternaspis fossor Stimpson.

Stimpson. Marine Invert, of Grand Menan, p. 29, fig. 19. 1854.

Verrill. Invert. An. of Vin. Sound, p. 606, pi. xiv, fig. 74.

Abundant ; dredged ; 20-30 fathoms.
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Family CHiETOPTERID^.

SPIOCH^TOPTERUS Sars.

Spioch^topterus oculatus Webster.

Annel. Chaet. of the Virginian Coast, etc., p. 247, pi. viii, figs. 98-102. 1879.—Annel.

Chset. of New Jersey, p. 118. 1880.

We found this species in great numbers at Wellfleet. Here a great

area of sand-flat is exposed at low water, drained by swiftly running

streams. It is along the borders of these streams that this species is

most abundant. Often G or 8 could be obtained from a single "dig" of

the spade. It occured under the same conditions in Virginia and New
Jersey, but much more sparingly. These three localities are the only

ones reported up to this time.

Family SPIONID^.

SCOLECOLEPIS Blainville.

ScoLECOLEPis viRiDis Vorrill.

Vkrrill. Invert. Animals of Vin. Sound, etc., p. 600. 1874.

Webster, Annel. Chajt, of New Jersey, p. 118. 1880.

Wellfleet. Eare, only one specimen taken. Sand, low water.

SCOLECOLEPIS ciRRATA Molmgren.

Nerine cirrata Saks. Nyt. Mag., vol. vi, p. 207 (teste Malmgren).

Scolecolcpis cirrata Malmgren. Annulata Polychaeta, p. 199, pi. x, fig. 54. 1867.

Verrill. Invert. An. of Vin. Sound, p. 602. 1874.

Kot common. Dredged in from 20-30 fathoms j sand.

SPIO (0. Fahr.) Orsted.

Spio setosa Verrill.

Vkrrill. Op. cit.
, p. 602, pi. siv, fig. 71 . 1874.

Webster. Annel. Chaet. of N. J., p. 119. 1880.

Provincetown ; low water to 25 fathoms.

Wellfleet; low water, sand.

Common.

(Spio Eathbuni, n. sp.

(PL. V, Figs. 53-59.)

Head oval (fig. 53), length about double the width, sides very slightly

convex; anterior end divided into two rounded lobes; posterior end a

little narrower than the anterior; the anterior third of the head, together
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with a narrow lateral space, depressed, flattened; the remaining part of

the head somewhat elevated.

E;7es small, black; variable both in number, position, and form; not

the same in any of these respects on any two specimens.

Tentacles of the form usual in this group, rather stout, reaching back

to the eighth segment, tapering slightly, the diameter at the apex be-

ing about one-half that at the base.

The buccal segment is very large, reaching in front to the anterior

margin of the head; at the sides and behind extending far beyond the

head; it has both dorsal and ventral rami, of the same form as those of

the next segment, but not quite so large.

The dorsal rami of the non-branchiated segments consist of an ante-

rior, low, rounded, lobe; and a i)osterior, somewhat elongated and flat-

tened, cirrus.

The ventral rami of the first ten segments do not differ materially

from the dorsal rami ; after the tenth segment the ventral cirri grow
progressively smaller and disappear; the anterior lobe, now become
lateral and transverse, is lengthened and depressed (fig. 55).

On the branchiated segments nothing remains of the dorsal ramus
but a conical elevation from which the setie arise.

The braiichijE begin on the thirteenth segment (fig. 55). They are

slightly wider at either extremity' than in the middle, apex very widely

rounded; outer margin with a wide membrane reaching from base to

apex; inner margin, as well as an elevated membranous ridge uniting

the bases of the opposite branchiae, with verj' long, densely crowded cilia;

on the largest specimen taken there were 23 pair of brauchise followed

by 15 non-branchiated segments.

The seta3 of the first eight segments are all capillary, mostly long and
delicate; those of the dorsal rami longer than the ventral. In both

rami are a few shorter setse, somewhat wider along their inner two-thirds

(fig. 50).

The dorsal setae of the branchiated region are a little shortened, but

back of the branchiae grow long again, and are even more delicate than

in front.

On the 9th segment the ventral setae are changed to hooks (fig. 58),

of which there are from 4 to 7 in each rami; they project but slightly be-

yond the setigerous lobe, and are covered by a delicate membrane.
The anal segment ends in four short, stout, bluntly conical lobes (fig.

59). The body is flattened above, convex laterally and below. Im-

pressed lines, running along the ventral surface, include the middle

half of this surface; these, being crossed by the Imes of segmeutatiou,

furnish median ventral plates.

The extended proboscis was not seen.

The posterior margin of the mouth is crenulated ; the anterior margin

of the buccal segment is divided by a longitudinal median incision into

two roundfd lobes, which may be widely separated or closely approxi-

mated.
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Largest specimen.

Leugth, 10'»'°.

Width, 0.5"^"^.

Number of segments, 49.

This species lives in delicate sand tubes; low water.

PRIONOSPIO (Malmgrcn) Sars.

Prionospio (species not determined).

A single specimen, too much injured for identification, was dredged

in the harbor. Bottom miiddy, covered with dead eel-grass.

STREBLOSPIO Webster.

Steeblospio Benedicti Webster,

(PL. V, Figs. 60-64.)

Annel. Clitet. of New Jersey, p. 120, pi, v, tigs. 4&-.'i0. 1880.

The head (fig. G) is emarginate in front. The lobes of the dorsal and

ventral rami do not disappear as stated in the original description, but

become much smaller; the error arose from not studying transverse

sections.

We found this species in great numbers at Wellfleet, above the har-

bor, living in soft, black mud, which formed a layer, two or three

iuches thick, over comj^act sand. The tubes were placed vertically in

the mud, very close together. They were not as large as the specimens

found in New Jersey.

The anal segment has a shallow sucker (fig. 64), with thick, rounded

margin.
SPIOPHANES Grube.

Spiophanes Vekrilli n. sp.

(PL. VI, Figs. 65-72.)

Head (fig. GG) resting on the buccal segment; posterior half raised,

presenting somewhat the appearance of a carina; anterior half rapidly

widening, thin, depressed, with anterior angles much prolonged. Eye«

four, small, black, lateral; anterior pair about on the middle line; pos-

terior pair half way between the anterior pair and the posterior margin

of the head.

We wore unable to find the minute posterior antenna represented as

belonging to this genus.

Tentacles (fig. Go) reaching back to the eighth segment ; canalicu-

late, margins of canal rounded and scolloped.

The dorsal cirri on the anterior segments are wide at base, narrowed

at about the middle, with their outer half conical (fig G7); the base grad-

ually becomes more swollen, the apex more attenuated, until the middle
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line is reached, when the basal part becomes smaller, the outer part

longer, with a slight increase in its diameter. Back of the dorsal cirri

of the anterior segments is a thin plate, with convex margin, in front of

which the setae arise. This plate exists on all segments, but after a

few of the anterior becomes narrower, longer, conical (fig. G9).

The ventral cirri of the first four segments are a little smaller than

the dorsal cirri; they have a straight upper, a convex lower, margin;

behind them is a plate or lobe similar to the dorsal ramus ; back of

the fourth segment the cirrus disappears, and the ventral ramus moves

gradually towards the ventral margin (fig, G9). After the fourth seg-

ment a projecting, arched plate, similar to the ventral ramus, is found

about half way between the two rami.

From the sixth segment a membranous densely ciliated ridge (fig. 68)

connects the bases of the opposite dorsal cirri. At first this ridge is

quite low, but afterwards becomes well marked.

The dorsal setae of the anterior segments are very long (fig. 70), deli-

cate, margined on one edge; they shorten a little backwards, but behind

the middle again increase in length.

The ventral setae (fig. 71) are shorter, more curved, and a little wider;

in other respects similar to the dorsal setae. On the sixth segment the

ventral setae change to uncini (fig. 72). These project very slightly.

There are a few capillary setae at the lower end of each series of uncini.

The anal segment is bluntly rounded, with two delicate filiform cirri.

On the anterior segments the dorsum is flat ; the sides and ventral

surface convex ; further back the dorsum becomes convex ; the sides

nearly straight ; the ventral surface flat, or slightly convex.

General color of the body red ; head, sides of body, and feet, white.

Only two specimens wefe found.

Length of largest specimen, 21™°^.

Width, 1^^.

Number of segments, 82.

Found at Wellfleet, in sand, at low water.

POLYDOEA Bosc.

PoLYDORA LiGNi Wehster.

Annel. Chaet. of New Jersey, etc., p. 119, pi. v, figs. 45^7. 18fiO.

Our specimens were found living on the valves of Fecten irradianSf

their tubes occupying the spaces between the ribs.

Low water; not common.

PoLYDORA CONCHARUM Verrill.

Proceedinga of the United States National Museum, p. 174. November, 1879.

This large and peculiar species was very common, from near high

water mark to 30 fathoms.
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Family CIRRATULID^.

CIERATULUS Lamarck.

CiRRATULUs aRANDis Verrill.

Verrill. Invert. Animals of Vineyard Sound, etc., p. 606, pi. xv, figs. 80, 81. 1874.

Webster. Annel. Cliset. of tlie Virginian Coast, etc., p. 258. 1879. Annel. Cliaet. of

New Jersey, p. 122. 1880.

Specimens rare, not large. Found under stones, at low water.

DODEOACERIA Orsted.

DODECACERIA CONCHARUM Ot'Sted.

Orsted. Ann. Dan. Consp., p. 44, fig. 99. 1843.

Johnston. Catl. Brit. Museum, p. 212. 1865.

QUATREFAGES. Hist. Nat. des Ann., vol. i,, p. 464. 1865.

Malmgren. Annulata Polychseta, -p. 206. 1867.

Verrill. Proceedings United States National Museum, p. 178. 1879.

One specimen only. Twenty to twenty-five fathoms; sand and shells.

Family CAPITELLID^.

NOTOMASTUS Sars.

NoTOMASTUS FiLiFORMis Verrill.

Verrill. Invert. An. of Vin. Sound, etc., p. 611. 1874.

Webster. Annel. Cliaet. of New Jersey, p. 123, pi. v, figs. 51-54, 1880.

Very abundant at low water, in the sand.

NoTOMASTUS LURiDUS Verrill.

Verrill. Op. cit., p. 610. 1874.

Webster. Op. cit., p. 123. 1880.

Quite common at low water ; sand.

CAPITELLA Blainville.

Capitella capitata Van Beneden.

Lumhricus capitatus Fabricius. Fauna Gron., p. 279. 1780.

Cajntella Fairicii Blainville. Diet, des Sc. Nat., vol. 57, p. 443, 1828 {teste Clpd.).

Lumbriconaia capitata Frey and Leuck. Beitriige z. Kenntn. wirbelloser Thiers, p.

141. 1847.

Capitella capitataYAS Beneden. Bull. Acad. deBelg., vol. iii, 1857, teste Claparfede

CLAPARi:DE, Recli. Anat. Ann6Iides des Hebrides, p. 42, pi. 1, figs

9-14. 1861. Annel. Chset. du G. de N., part ii, p. 10, pi. xxvii

"fig. 1. 1868.

Capitella capitata Malmgren. Annulata Polychseta, p. 207. 1867.

McIntosii. Annelida of the cruise of the Valorous to Davis Strait,

p. 507. 1877.

Valla oiliata JonJiSTON. Cat. British Worms, p. 67. 1865.
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We found a few specimens of Gapitella, which we are not able to sep-

arate from C. capitata. Sexual setse on the eighth and ninth segments;

all segments before the eighth with capillary setse only; after the ninth,

with unciui only. On one young specimen capillary setse were found

only on three segments. Another had five segments with capillary setae

;

still another had capillary sette on seven segments, but there were a

few uncini in the seventh ventral ramus.

Near high water mark, in sand.

Family MALDANID^.

NICOMACHE Malmgren.

NicOMACHE LuMBRicALis Malmgren.

Sabclla lumbricalis O. Fabricius. Fauna Gion., p. 374. 1780.

Clymene lumbricalis Sars. Fauna littoralis norvegiaj, vol. ii, p. 16, pi. ii, figs. 23-26.

1856.

Nicomache lumbricalis Malmgren. Nordiska Hafa-Annulater, p. 190. 1865. Annulata
Polycliaeta, p. 209, pi. xi, fig. 60. 1867.

Dredged, 12 to 28 fathoms.

PEAXILLA Malmgren.

Praxilla elongata Webster.

Annel. ChsBt. of New Jersey, p. 124, yA. vi, figs. 55-59. 1880.

We found this species quite common both at Provincetown and Well-

fleet, living in sand and gravel. At Wellfleet associated with AmpM-
trite ornata Verrill.

OLYMENELLA Verrill.

Olymenella torquata Verrill.

Clymene torquatus Leidy. Marine Invert. Fauna of Rhode Island and New Jersey,

p. 14. 1855.

Clymenella torquata. Verrill. Invert. An. of Vin. Sound, p. 608, pi. xiv, figs. 71-73.

1874.

Webster. Annel. Chaet. of tlie Virginian Coast, p. 258. 1879.

OfNew Jersey, p. 123. 1880.

Very abundant, low water, sand and gravel.

Family AMPHICTENID^.

OISTENIDES Malmgren.

Oistenides Gouldii Verrill.

Pectinaria Belgica Gould. luvertebrata of Mass., ed. i, p. 7, pi. i, fig. 1. 1841.

Pectinaria auricoma Leidy. Marine Invert. Fauna of Rhode Island and New Jersey,

p. 14. 1855,

Ci$tenides Gouldii Verrill. Op. cit., p. 612, pi. xvii, figs. 87, 87 a. 1874.

Webster. Op. cit. (N.J. ), p. 127. 1880.

Common and very large. Low water. Wellfleet and Provincetown.
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AMPHARETID^.

MELINNA Malmgren.

Melinna cristata Malmgren.

Sahella cristata SA.R8. Fauua littoralis NorvegisB, vol. ii, p. 19, pi. ii, figs. 1-7. 1856.

Melinna aistata Malmgren. Nordiska Hafs-Annulater, p. 371, pi. xx, fig. 50. 1865.

Ann. Polych., p. 215. 1867.

Verrill. Op. cit., p. G13. 1874.

Phenacia cristata QuATREFAGES. Hist. Nat. des Ann. , vol. ii, p. 377. 1865.

Single much injured specimen. Dredged; 25 fathoms.

Family TEREBELLIDJE.

AMPHITRITE (Muller) Malmgren.

Amphitrite ornata Verrill.

Terebella ornata Leidy.—Marine Invert. Fanna of R. I. and N. J., p. 14, pi. xi, figs.

44, 45. 1855.

Ampliitrile ornata Verrill.—Invert. An. of Vineyard Sound, etc., p. 613, pi. xvi, fig.

82. 1874.

AmiMtrite ornata Webster.—Aanel. Chset. of tlie Virginian Coast, p. 262. 1879. Annel.

Chset. of N. J., p. 127. 1880.

This species was very rare at Provincetown, but we found it in great

numbers at Wellfleet, in coarse sand and mud, very near high water

mark.
Amphitrite brunnea Verrill.

Terehella hrunnea Stimpson.—Marine Invert, of Grand Manan, p. 31. 1854.

Amphitrite Johnstoni Malmgren.—Nord. Hafs-Annulater, p. 377, pi. xxi, fig. 51.

18G5. Aunnlata Polychseta, p. 216. 1867.

Amphitrite brunnea Verrill.—Check-list.

Professor Verrill regards A. Johnstoni Malmgren as a synonym of

T. hrunnea Stimpson. Stimpson's description, however, is very im-

perfect. We found two specimens which agree in most particulars,

though not in all, with Malmgren's figures of A. Johnstoni. They have
twenty-four segments with capillary setse. A very fine large species,

dredged in deep water by the Fish Commission, and regarded at first

by Professor Verrill as A. brnnnea, has twenty-five segments with capil-

lary setsB. Our specimens of A. brunnea were found under stones, at

low-water.
mCOLEA Malmgren.

Nicolea viredis n. sp.

(Pl. VI, Figs. 73,74.)

The frontal membrane is very large ; the tentacles numerous and
long, some of them as long as the body.
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The branchiaB are divided from near the base, flattened, ending in

short blunt subdivisions (fig. 73). The anterior branchias are much
larger than the posterior.

The uncigerous tori on the segments bearing capillary setre are

large, projecting, convex externally; then follow eight segments, on
which the tori are much smaller, and square ; then three segments,

apparently without setae ; then a short anal segment, with crenulated

margin.

No lines of segmentation can be made out in living specimens on the

dorsum and sides as far back as the last segment with capillary setae

;

on alcoholic specimens they are faintly perceptible.

The cirri of the third and fourth setigerous segments of the male

form are small, flattened, quadrangular.

The uncinate setae have one very large tooth at the apex (fig. 74).

Thebodytapers very gradually, thediameterof the last segment being

about one-half that of the anterior segments.

The general color is green ; anterior two-thirds with numerous irreg-

ular black specks on the dorsum and sides; these become larger and

confluent on the posterior segments, forming spots or blotches. First

segment crossed by a band of dark reddish-brown specks (? eye specks),

closely crowded ; tentacles light flesh-color ; branchiae with dark-brown

center.

A single specimen, a male, wa« taken in sand, at low water.

Length, 9'"'^.

Greatest width, 1™™.

PISTA Malmgren.

In the Invertebrate Animals of Vineyard Sound, etc., Professor Ver-

rill has described a new genus, Scio7iopsis, which he says is closely

related to Pista, differing from that genus in the extent of the mem-
brane on the third segment, and in the structure of the branchiae. We
found at Wellfleet a form which seems to be intermediate between

Pista and Scionopsis. In the form of the uncinate setae and in the

lateral membrane on the second and third segments it agrees with

Pista ; until closely examined the branchiae seem also to agree with

Pista, siuce, owing to the arrangement on the stem, they present the

same lieculiar form. However, in the method of branching they agree

with Scionopsis. It seems best, for the present at least, to refer both

this new form and Scionopsis Vebeill to Pista.

Pista inteemkdia n. sp.

(Pl. VI, Figs. 75-78.)

The brauchiiB in this species arise from an elongated central stalk,

the basal portion of which is naked (without branches) for a variable

length, depending upon the size of the branchiae. The branches are

given off from the stem very close to each other, and ai^pear to be ar-
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ranged in a very slowly ascending spiral. Each main branch sub-

divides close to its origin, and again divides ; there is a strong tend-

ency to terminate in a short bifurcation, one branch of which is a little

longer than the other (fig. 75). The lowest main branches are the

largest. They are convex externally, concave internally, directed up-

ward and a little outward. The main branches grow rapidly shorter

from base to summit, and tend more directly outward. The result of

this arrangement is an egg-shaped branchia, the small end outward.

There would appear to be normally four branchise, but none of our

specimens show more than three.

The tentacular cirri are short, numerous.

The lateral membrane of the second segment is short but high ; outer

margin convex ; the corresponding membrane of the third segment is

lower, but extends from the dorsal to the ventral surface.

The anterior ventral shields are very short ; the others are variable

in form ; thej^ may be square, or their length may be more or less than

their width.

There are two series of capillary setse (figs. 7C, 77), the setae not dif-

fering much from each other except in length.
' The uncini of the anterior segments (fig. 78) do not differ much
from those further back, and will be seen to closely resemble those of

Pista cristata, as figured by Malmgren. The elongated inferior process,

said by Malmgren to exist on the uncini of the first six uncigerous seg-

ments in this species, we found on all uncini. It does not seem, how-

ever, to be a process of the uncini, but a tendon or cord, derived from

a membrane, which, in i)art at least, covers each unciuus. We were

able to trace this membrane to the extent shown in fig. 78. On all the

species of this family which we have had an opportunity to examine

we have found a similar membrane and similar cords, when sufficient

care has been taken with the preparation of the uncini for examination.

It may further be noted, both as regards this species and Pista palmata,

that the uncini are not simply flattened with a single series of terminal

points, but that the apex is much widened, with transverse series of

points, each series comj^osed of from three to five points, corresponding

to the single series seen when the unciuus is viewed from the side.

The notes on color were made by Professor Verrill. An terior region

dull olive-green dorsally, sometimes tinged with reddish, and usually

with more or less distinct transverse lines of reddish between the seg-

ments, these lines less marked in front. On the sides each torus is sur-

rounded by a broad band of dark blood-red, and above each setigerous

fascicle, except iu front, there is a red s])ot. On the sides, between

the segments, are narrow pale-olive sutural bands. Ventral surface

Ijale-olive or yellowish-green. Each ventral shield with a conspicuous

red spot on the lateral borders, those on the posterior shields being con-

nected with the lateral bands. Feet, pale greenish. Posterior portion
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of body plain yellowish-green or olive green. Branchiae greenish, or

yellowish, or flesh-color with bright red blood vessels showing through.

Length of largest specimen, 75™™.

Tube formed of coarse sand.

Found at Well fleet in sand at low water.

Not common.
PiSTA PAIMATA.

(Pl. VII, Fig. 79.)

Scionopsis palmata Y'ERnit.L,. Invert. Animals of Vin. Sound, p. 614. 1874.

Scionopsia palmata Webster. Anuel. Chiet. of the Virginia Coast, p. 262, 1879. Of
New Jersey, p. 128. 1880.

Found sparingly at low water.

The considerations that lead us to unite this form to Pista have been

stated above.
TEICHOBRANCHUS Malmgren.

Trichobranchus ^ GLACiALis Malmgren.

Nord. Hafs-Ann., p. 395, pi. xxiv, fig. 65. 1865.—Ann.Polycht., p.220. 1867.

We found but one specimen of this genus, and that without branchiae,

and otherwise much injured. Depending mainly on the setae, we refer

it with some doubt to Malmgren's species.

Sand 5 low water.
POLYCIERUS Gruhe.

POLYCIRRUS EXiMius Verrill.

Torqtiea exiviea Leidy. Marine Invert. Fauna^of R. I. andN.J., p. 14, pi. xi, 51, 52.

1855.

Polycirrus eximius Verrill. Invert. An. Vin. Sound, etc., p. 616, pi. xvi, /. 85, 1879.

Webster. Annel. Chaet. of the Virginian Coast, p. 263, 1879. Of
New Jersey, p. 128. 1880.

ENOPLOBRANCHUS Verrill.

Enoplobranchus SANGUINEUS Verrill.

ChcBtoiranchua sanguineus Verrill. Op. cit., p. 616, 1874.

Enoplobranchus sanguineus Verrill. Check-list (advance sheets).

Webster. Annel. Chaet. of the Virginia Coast, p. 263. 1879.

Found only at Wellfleet. Sandy mud; low water; abundant.

Family SABELLID^.

SABELLA {L.) Malmgren.

Sabella microphthalma Verrill.

Verrill. Invert. Animals of Vin. Sound, p. 618. 1874.

Webster. Annel. Chaet. of the Virginian Coast, p. 275. 1879. Of New Jersey, p.

128. 1880.

Xot common. Found at low water.
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POTAMILLA Malmgren.

PoTAMiLLA NEGLECTA Malmgren.

(Pl. VII, Figs. 80-84.)

Nordiaka Hafs-Annulater, p. 401, pl. xxvii, fig. 84. 1865. Auiiulata Polychaeta p.

222. 1867.

The specimens, wliicli we refer, without much doubt, to this species,

were pure white, very beautiful. The ventral sulcus, contrary to the

generic diagnosis, was continued on the dorsum, although seen with dif-

ficulty in alcoholic specimens. The branchial cirri were readily lost.

Length, GO'"™.

Diameter, 3"*™.

•Length of branchiae, O-IS""™.

Length of first eight segments, 9°^™.

Dredged in 25 fathoms ; sand and shells.

PoTAMiLLA RENiFORMis Malmgren,

Sdbella reniformis Leuckart. ArcMv. f. Naturg., p. 183, pl. 3, fig. 8. 1849 {tesU

Malmgren).

Sabella ocuU/era Leidy. Marine Invert. Fauna of R. I. and N. J., p. 13, pl. ad., figs.

55-61. 1855.

QUATREFAGES. Hist. Nat. des Ann^les, vol. ii, p. 461. 1865.

SahelJa aspersa Kr5yer. Bidrag till Sabellerne, p. 19. 1856.

Sahella oculata Kr<)Yer. Bidrag till Sabellerne, p. 22. 1856.

Sabella reniformis Sars. Christ, vid. Selsk. Forh., p. 123. 1861.

Sahella (Potamilla) 7-eniformia Marion-Bobretzsky. Annales des Sci. Nat., vol. 11, p.

91, pl. xi, fig. 22. 1875.

Potamilla reniformis Malmgrex. AnnalataPolycli., p. 222, pl. xiv, fig. 77. 1867.

Potamilla oculifcra Vkrrill. Invert An. of Vin. Sound, p. 617, pl. xvii, fig. 86. 1874.

PotamiUa reniformis Verrill. Check-list.

AVe collected but one specimen of this species. Dredged in 25 fathoms
j

sand and shells.

OTHONIA Johnston.

Othonia Fabricii Johnston.

Othonia Fabricii, JoHXSTON. Lond. Mag. Nat. Hist., vol. viii, 181, fig. 19 (teste Malm-
gren and CIapar(ide).

Fabricia Leidifi Verrill. Op. cit., p. 619. 1874.

For the remaining synonomy of the species see Malmgren, Annulata
PolychsBta, p. 225. Also Clapar^de, Anuel. Chet. du Golfe de Naples,

p. 151. Malmgren's rejection of Fabricia seems to be valid, and Olapa-

rMe's claim for Othonia, as opposed to Amphicora, seems equally sound

;

but his retention of Fabricia is not desirable. On decaying wood, near

high water mark.
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MYXICOLA {Koch) Malmfireii.

Myxicola Steenstrupi Kroyer.

Myxicola SUtenstrupi KkOyek. Bidiag til Kuutls., om Salxsllcrne,,
i>.

'Xi. 1856.

Malmgren. Nord. Hafs-Auu., p. 4(»8. IHt).'.. Fl. xix, lig. IM).

Auniilcita Pulycht«ta, p. 221. 18GT.

Myxicola Sarsi Kkover. Op. cit.. ji. 9. 185{).

Sars. Christ. Vid. Selsk. Forb.. p. 130. 18(51.

Body white or yellowish white. The anterior segments, o-(i, luay he

brown, or white, or mottled. After the fourth segment there may be

one, two, or three circular brown specks on the sides of ea<;li segment.

These spots fail on a few of the posterior segments, but on the sides

of the anal segment they are numerous, from four to twelve on ejich side,

according to the size of the specimen. The brauchias ait; greenish yel-

low at base, with their outer two-thirds reddish brown, or tliey may be

greenish white throughhout; branchial cirri of the same color as the

branchiai.

Dredged in 25 fathoms; sand and shells.

Family SERPULID^.

HYDEOIDES Gunnerus.

Hydroides dianthus VerrilL

Serpula dianthus YERRiLh. Invert. An. of Vin. Sound, p. 020. 1874.

Hydroides dianihus Verriix. Proc. Acad. Nat. Sci., p. 300. 1878.

Webster. Annel. Chiet. of the Virginian Coast, p. 26(5. 1879.—
Of New Jersey, p. 128. 1880.

Not common. Low water, on shells, etc.

SPlliOliBiS Dauflin.

Spirorbis borealis Daudin.

Very common at low water, on sea weed, etc.

Genus incerta' sedlH.

We collected a single injured specimen, which we have so far been
unable to refer to any described family. It presents, however, so many
I)eculiarities that it seems desirable to describe it as far as possible.

THAUMASTOMA n. g.

Head rounded behind, flattened and elongated in front ; without ap-

pendages. Proboscisprotrusible, digitate at extremity. No jaws. First

segment with median cirrus. Dorsal setae of first segment much elon-

gated, directed forward. Ventral setae of first two segment in two series

;

S. Mis. no 47
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one capillary ; the other stout, spinous ; all other setae capillary. Bach

ramus, after the first segment, furnished with a transverse plate, thin,

lateral, projecting, outer margin lobed. All segments biramous.

THAUMASTOMA BINGULARE 11. S}).

(PL. VII, Figs. 85-94.)

Head composed of two parts; anterior two-thirds flattened (fig. 85),

nearly quadrangular, slightly emarginate in front; posterior third

rounded, convex, bearing two pairs of minute black eyes; destitute

of appendages.

The proboscis was seen extended to a length about equal to that

of the head ; the incisions dividing it into lobes were observed to run

back about oue-half this length. In alcohol the i)roboscis was nearly

withdrawn, showing only its anterior end (fig. 86) ; its inner surface

was densely ciliated.

The dorsal ramus of the first segment is composed (fig. 85) of two

stout, conical cirri, longer than the head; the upper of these points

forw^ard ; the lower forward and outward ; between their bases rise two

distinct bundles of capillary seta3, which are directed forward, and reach

beyond the head. The lower ramus of the first segment consists of a

transverse, convex, fleshy lobe, terminating above in a short, stout,

blunt, rounded process ; in front of tliis i)late are two rows of setai; those

forming the anterior series (fig. 93) similar to the jjosterior (fig. 92), only

longer and more delicate, but still having rather the form of spines than

of capillary setae, these anterior setae are very light colored, nearly

white; the posterior series is comjjosed of 0-8 stout yellow spines (fig.

92).

The second segment has its dorsal ramus composed of a depressed

fleshy lobe (not seen in the figure, which is a front view), from which

arises a fan of capillary setae (figs. 87, 94), while in front of this lobe is

a thin, projecting plate, divided along its outer margin (fig. 87) into six

unequal, bluntly rounded lobes.

This lower ramus is much like the corresponding ramus of the first

segment, but lacks the superior process. In this ramus is a posterior

row of black spines, similar to those of the first segment, except in color,

and an anterior series of very fine capillary setae, much shorter and more
delicate than the capillary setae of the segments behind, shorter even

tlian the spines of the same ramus. Behind the second segment all the

setae are capillary and arise from more or less well-marked rounded
lobes.

On the third segment a digitated plate runs down the side of the

body, in front of both rami. It has twenty-one lobes (fig. 88) along its

outer nuirgin, and runs from above the dorsal ramus to below the ven-

tral. On the fourth segment there are two such lobes (fig. 89). After

the fourth segment the doisal lobe steadily shortens, till on the seven-
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teeiitli segment (tig. 1)1) it is reduced to a single, flattened, tapering

projection. jNIeanwhile the ventral lobe retains about the same size on
all segments, but shows great irregularities in the number and depth of

the incisions forming its lateral lobes. From the eighth segment the
dorsal rami and setae have an upward direction

; on the eighth they are

even directed inward, but as this does not occur on the segments behind
the eighth, it may be due to accidental distortion ; in like manner the

ventral rami of the eighth segment are turned (displaced ?) upward
;

on all segments behind the eighth the ventral setae point directly out-

ward, instead of obliquely downward, as on the preceding segments.

After the tirst two segments the setae of both rami are much alike,

but those of the dorsal rami, after the fourth segment, are much more
numerous, forming a stout, closely crowded bundle. ,

The general outline of the body is shown in figs. 87-91, which are

half segments; it is depressed with slightly convex dorsal and median
fields as far back as the sixteenth segment ; here the dorsum becomes
more convex (fig. 91). It is possible that this change may take place

somewhat more gradually than this statement would indicate, as the

dorsum is somewhat injured for a few segments anterior to the sixteenth.

No color notes were made, but as we remember it the general color

was dirty white.

Length of 22 segments, IS™"".

Greatest width (at twelfth segment), 5""". This width diminishes a

little forwards, the width of the first segment being 3™™.

Dredged on a sandy bottom in about 20 fathoms.





EXPLANATION i)¥ PLATES.

PLATE I.

Kteonk cinerka n. «p.

Pig. 1.—AuUnior foot, X 1<>.

2.—Middle foot, X Hi.

3.—Posterior foot, X 16.

4.—Head aud buccal segment, X Ki.

5.—Seta, X 300.

PODAKKK C.S:CA ». sp.

Fig. 6.—Head and auteiior .segment.s, X 70.

7.—Eighth and ninth segment.s, X 70.

8.— Seta, X 450.

Hesionk agili.s n. up.

Fj,;. 9.—Head and anterior part of alimentary canal, X 45.

10.—Foot, from middle of body, X 45.

11.—Compound seta. X 400.

PLATE II.

Syllidks (;<)NVoluta n. sp.

Fig. 1*2.—Head and anterior segments, X 85.

13.—Outline of middle segments, X 85.

14.—Compound seta, X 7.50.

15.—Simple seta (acicula). X 7,50.

16.—Foot, X 1.50.

Stkepto.syllis ARENiE )i. g., n. sp.

Fig. 17.—Head and tiist two segments, X 05.

Ig.—Outline of undia- surface of head, X 85.

19.—Posterior segments, X 35.

20.—Foot with articulated jointed cirrus, X 85.

21.—Foot, to show ventral cirrus, X 85.

PLATE III.

Streptosyi.i.is ARENiE n. g., n. sp

Fig. 22.—Compound seta, X 400.

23.—Simple seta, X 400.

[431
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Sph^rosyllis brevifrons n. sp.

Fig. 24.—Head and first two segments, X KiC

25.—Posterior segiuents, X I'M).

26.—Foot with cirri, X 230.

27.—Single dorsal cirrus with double constriction, X 230.

28.—Compound seta, X 750.

20.—Simple seta, X 750.

30.—Simple seta. X 7.50.

P^iDOPHYLAX HEBES W. «p.

Fig. 31.—Head anil anterior segments, X 85.

32.—Posterioi- segmeuTs, X *'>.

33.—Anterior compound seta, X 750.

34.—Posterior compound seta, X 750.

35.—Ordinary simple seta, X 750.

36.—Posterior simple seta, X 750.

Nereis tenuis n. «p.

Fig. 37.—Head and tirst two segments, X 25.

PLATE IV.

Nereis teniis n. sp.

Fig. 38.—Proboscis, ventral vi<\v, x 25.

39.—Foot from tenth segment, posterior view, X 50.

40.—Posterior foot, posterior view, x 50.

41.—Seta of dorsal ramus and upper part of veutral ramus, X 750.

42.—Seta of h)\ver hundlf. lower raunis. x 7.')(l.

43.—Seta of ventral ramus, x 750.

Staukoc EiMiAi.i's t;.ECUs H. up.

Fig. 44.—Head and tirst two segments, x 13().

44a.—Lower jaw, X 130.

45.—Foot from large specimen, X 1^5(1.

46.—Seta, upper part of upper bundle, x 7,50.

47.—Seta, lower part of upper bundle, X 750.

48.—Seta, lower bundle. X 750.

I'LATE V.

(ioNlADA (illACll-IS ]'irtHl.

Fig. 49.—Head and iirsl segment. X 50.

50.—Anterior foot, X tN).

51.—Foot from twenty-seventh segment, X 85.

52._Middle foot. X 85.

8pi<) Uathbuni m. sp.

Fig. 53.—Ib^ad ami tirst two segments, without tentacles, X 65.

54.—Foot of second segment, anterior view, X 160.

55.—Branchiated segment, X 160.

56.—Short seta'., found sparingly in l)oth rami, X 7.50

51.—Ordinary dorsal seta. X 7.'>(t.

58.—Ventral uneinus. X 7''<'.

59.—Anal cirri, X -">.
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Streblospio Benedicti Webster.

FiG. 60.—Head aud first segment, without teutacles, showiug origin of branchise

side view, X 130.

61.—Head, dorsal view, X 130.

62.—Fourtli segment, transverse section, X 85.

63.—Posterior segments, transverse section, X 85.

64.—Posterior segments, with anal sucker, X 130.

PLATE VI.

Spiophanes Verrilli n. sp.

Fig. 65.—Head with tentacles, X 25.

66,—Head without tentacles, X 25.

67,—Fourth segment, transverse section, X 25,

68,—Sixth segment, transverse sectioTi, X 25.

69,—Fifteenth segment, transverse section, X 25.

70.—Dorsal seta, X 450,

71,—Anterior ventral seta, X 450.

72,—Ventral uncinus, X 450.

NiCOLEA VIKIDI8 n, *p.

Fig. 73,—Anterior brauchia, X 70.

74.—IJuoimis, x 750.

J^ISTA INTERMEDIA 71, Sp.

Fig, 75,—Single branch of brauchia, X 3.5.

76,—Long capillary seta, X 130.

77.—Short capillary seta, X 130.

78.—Anterior uncinus, X 450.

PLATE VII.

PlSTA PAI.MATA ( JWHll).

Fig. 79.—Anterior uncinus, x 450.

PoTAMiLLA NEGi.ECTA Malmgren.

Figs. 80,81.—Anterior capillary set:e, x 230.

82,83.—Anterior pointed uncini, X 230.

Fig. 84.—Anterior uncinus, X 230.

ThaUMASTOMA SINGUL.ARK 11. </., H. 8p.

Fig. 85.—Head and first segment, X 15,

86,—Anterior end of proboscis, X 15,

87,—One-half of second s»'gnient, transverse section, X 15.

88.—One-half of third segment, transverse section, X 15,

89,—One-half of fourth segment, transverse section, X 15.

90.—One-half of eighth segment, transverse section, X 15.

91,—One-half of seventeenth segment, transverse section, x 15.

•

Figs, 92,93.—Seta' from first segment, X 85.

Fi<;. 94.—Ordinary seta, X 85,
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PLATE VIII.

Sphi-kosyllis longicihrata »i. sp.

Fig. '.Jr>.—Anterioi part of body, X K>.

'.Mi.—I'oMtcrior segments, x P^O.

97.—Foot with cirri, X 2ir).

98.—Long- c<iiii|)tmii(l Nctji. tenniual i>;ut, X 750.

99.—Short c'oiuixHind seta, X 7.')0.

100.—Siiiii)U- s.ta, X 7.^*0.

ElLALlA DUBIA ». «p.

Fig. 101.—Head anil lirst fwo wgmeuts, X It*.

102.—Anterior toot, X 50.

103.—Middle foot, X 50.

104.—Posterior foot, X 50.

105.—Seta, X 500.



Keport U. S. F. C. 1881.—Webster. Anuelida Chsetopoda. PLATE I.





Report U. S. F. C. 1881.—Webster. Annelida Chwtopoda. PLATE II.





Report TJ. S. F. C. 1881.— Webster. Annelida Chastopoda, PLATE III.





Report U. S. V. C. 1S81.—Webster. Auuelida Chietopoda. PLATE rV.





•Report U. S. F. C 1881.—"SN-ebster. Aun.-lida CbiEtopoda. V PLATE V.





Report U. S. F. C. 1881.—Webster. Annelida Chittopoda. PLATE VI,





Keport U. S. F. C. 1881.—Webster. Anuelida Chsetopoda PLATE VII.





Report U. S. F. C. 1881.—Webster. Annelida ChiEtopoda. PLATE VIII.
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I NDE X.

Pa '-p.

Agas^iz, A., cited 19

Amblyosyllis, description of genus 13

Ammotrypane fimbriata '^7

limacina, synonym -6

Ampharetida", family 34

Amphicorus. genus 38

Amphict'enidai, family 33

Amphitrite brunnea 34

johnstoni, synonym 34

omata 3, 33, 34

Anaitis speciosa. description 4

Anoplosyllis, genus 11

Antboetoma fragile, synonym -6

robustum, synonym 26

Aphrodita aculeata 1 ,

cirrhosa, synonym 2

niiuuta, synonym 3

Ai)hroditid<e, family 1

Arabella opalina 23

Arenicola marina 27

piscatorum, synonym 27 '

Aricia ornata 26
j

Ariciidae, family 26

Atittii virens, synonym 19 i

Andouin cited 22, 25, 26, 27
]

Autolytus cornutus 19 ,

Bene<lict, James E 1,17
]

Blainville cited 22,28,32 I

Bobretzky cited 11,13,38

Capit«lla capitata 1, 32, 33

fabricii, synonym 32

Capltellidas, family 32

Caetalia, genus 11

punctata 11

Cha3tobranchu8 sanguineus, synonym ... 37

Chaetopteridas, family 28

ChloriBmida?, family 27

Ciiratulidae, family 32

Cirratulus grandis 32

Cistenides gouldii 33

Claparfedo cited.5, 11, 13, 15, 16, 18, 19, 22, 23, 25, 32, 38

Clymene lumbricalis, synonym 33

torquatus, sj-nonym 33

Clymenella torqaata 33

Cuvior cited 4, 19

Daudin cited 39

Dlopatra cuprea 5,22

Dodecaceria conchamm 32

Drilonereis longa 23

Dnjardinia antennata, synonym 19

Eastport, M.c., specimens from 4

Edwards, Mr., cited 3, 22, 25, 26, 27

Ehlers cite<l 4, 8, 10, 11, 19, 20, 22, 23

Bnoplobranchus sanguineus 37

[471

Eone giacili.s, synonym
Etfone alba

cinerea

Eiilalia annnlata

dubia, description

gracilis, de.scription . .

.

Eumida maculosa, description

Eunice cuprea, synonym
Ennicidie, family

Eunoa nodosa, descripticm . . .

.

Eunofi orstedi

Fabricia leidvi

Page.

26

7

7

6

38

Fabricius, O., cited 27, 28, 32, 33

FaUacia, genus ...

Frey cited , .

.

Glanures, work on . .

.

Glycera, babit luentiimed

bibranchiata

Glyceridae, family ... 25

Goniada gracilis 25

Gould cited 33

Grube cited 10,11, 13,19,23,26,30,37

Grubea clavata 15

dolicbopoda 15

tenuicirrata, synonym 15

Gunnerus cited 39

Halimede, genus of annelida 11

Harmothoe im bricata 3

Hesione, genus of annelida 9, 10

agilis, description 9

splendida 10

steenstrupii 11

Hesiouidaj, family 8

Hydroidea dianthua 39

Johnston cited 3, 26, 27, 32

Kinberg cited 1,3,19,22

Koren cited 26

Kroyer cited 38, 39

Lagisca rarispiua 2

Lamarck cited 27, 32

Langerhans cited ". 11, 15. 22

Leach cited 1

Leidy cited 23. 27, 33, 34, 37, 38

Lepi<lainetria ci>mnieusalis, descrijition. .

.

3

Lepid(iui>te armadillo, synonym 1

assimilis, synonym 2

Lepidouotus s<iua;uatus 1

Leuckart cited 32,38

Linna>us cited 1, 19, 20, 27, 37

32Lunibricouais capitnta, syntmym
Lumbriconercisborealis, ssuouym

frngilis, synonym
'iiadeirensis, synonym.

.

Dpalina
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Page.

23

32

22

27

27

Lumbriconereis splendida

Lumbricns capitatus, synonym
fragilis, synonym
marinns, synonym
papillosus, synonym

Lunibrineieis fragilis 22

tenuis 22

Mcintosh cited 32

Maldanidifc, family 33

Mabngren cited 2, 3, 4, 5, 11, 19, 22, 26, 27,

30, 32, 33, 34, 35, 36, 37, 38, 39

Mai entzeller cited 13,15,19,20

Marion-Bobretzsky cited 11, 13, 38

Melinna cristata 34

Miller cited 22, 34

Myxicola sarsi 39

steenstrupi 39

Nepththydidae, family . 4

Nepththys bncera 4

incisa 4

ingens, synonym 4

NereidsB 19

Nereis cuprea, synonym 22

grandis, synonym 19

limbata 20

pelagica 20

tenuis, description 20

virens 19

yankiana, synonym 19

Nerilla antennata 1,19

Kerine cirrata 28

New genera 1, 13, 39

species 1, 6,7, 8, 9, 11. 13, 16,

17. 18, 20. 23, 28, 30, 34, 35, 40

New Jersey, specimen.s from 4, 28, 30,37

Nicolea viridis. description 34

Nicomacheliimbricali.s 33

Niuoe nigripes 22

Xotumastus tilifoniiis 32

luridu.s 32

Nychia amondseni 2

cirrosa, description 2

Ophelia bicomis, synonym 26, 27

borealis, synonym 27

limacina 26, 27

Opheliidae, family 26

Opisthosyllis, genus 15

Orsted cited 2, 5, 7, ] 1, '22, 26, 28, 3-2

Othonia fabricii 38

Otto cited 27

Pfedophylax hebes, description 18

Pallas cited 2

Pecten i rradians 31

Pectlnaria auriconia. .synoujiji 33

belgica. synonym 33

Phenacia cristata. synonym 34

Pholoe minuta 3, 4

tecta, synonym 3, 4

Phyllodoce arenie 5

groenlandica 5

Phyllodocidae 4

I'istJi. description of genns 35

cristata 36

intermedia, description 35

palmata 36, 37

Podarke
cajca, description

obscura

Polycirrus eximins

Polydoraconcharum

ligni

Polynoij nodosa, synonym ....

PolynoidiB

Potamilla neglecta

oculifera, synonym
reniformis

Pi axilla elongata

Piionospio, sp

[48]

Pagf-

11

»

8,

9

37

31

... 31
o

1

38

3S-

38

3;)

30

Provincotown. Mass., specimens from ... 1, 3, 8, 12.

17, 19. 20, 21. 22. 27, 28, 33, 34

Pterosyllis. description of genus 13

Quatrefages cited 9, 10, U, 15, 19, 22.

26, 27, 32. 34, 38

Race Run, specimens from 4, 12, 21, 27

Rathk e, H , cited 11,26,27

Rhynchob<diis, genus of auuelida 12, 26

dibranchiatUH 25

Sabella aspersa. synonym 38

crisliita, synonym 34

lumbricalis, synonym 33

microphthalma 37

oculata, synonym ;t8

oculifera, synonym dS

reniformis, .synonym 38

Sabellidaj, family 37

Sars cited 2, 11, 19, 26, 27, 28, 30, 32, 06

Savigny cited 5. 7, 9, 10, 11, 26

Schmidt cited 1«

Scionopsis, referred to genus Pista 36

palmata, synonym 37

Scolecolepis cirrata 28

viridis 28

Scoletoma fragilis, sjnonym 22

Scoloplos fragilis 26

lobusta 26

Selenka cited 1

Serpula diantb us 39

SerpulidiP. family 39

Sigalion arenicola 3

Sigalionida, family 3

^iphonostomum affine 27

South Norwalk. Conn., .specimens from .

.

17

Sphserosyllis, description of genus 16

brevifrons 16

fortnita 15

longiciiTata 17

Spio rathbuni, description 28

.setosa 2f

Spiocha^topterus oculatns 28

Spionidic. family 28

Spiophaue.s veiTilh, description 3

Spirorbis borealis 39

Stanrocephalus c»cus, description 23

paUidus 23

Sterna.spidw, family 27

Stemaspis fossoi 27

Sthenelais picta 3

Stimpson cited 3, 4, 19, 27, 34

Streblospio benedicti 7, 30

Streptosyllis, description of genn-s 13
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Page.

Streptosyllis arense, description 13

Syllida), family 5, 11, 15

Syllides, genus 11

convoluta, description 11

cersted 1

Syllia, genus 15

ochracea 13

Terebella brunnea, synonym 34

ornata, synonym 34

Terebellida? 34

Thanmastoma, genus, unassigned 1

description of genus 39

singulare, description 40

Thelethusidfe. family 27

Page.
Torquea eximea, synonym 37

Trichobranchus glacialis 1, 37

Trophonia affinis 27

Tumbnll cited 19

Valla ciliata, synonym 32

Van Beneden cited 32

Verrill cited . . 1, 2, 3, 4, 5, 6, 8, 19, 20, 22, 23, 25, 26, 27,

28, 31, 32, 33, 34, 35, 36, 37, 38, 39

Virginia, specimens from 5, 28, 37

Webster, Prof. H. E 1

Webster cit«d 2. 3, 4, 7, 8, 15, 19, 20, 22, 23, 25,

26, 28, 30, 31, 32, 33, 34, 37

"Wellfleet. Mass ... 1, 3, 4, 7, 8, 19, 20, 22, 27, 28, 30, 31,

33, 34, 35, 37





XI.-BIOLOGICAL ACTION OF THE SALTS CONTAINED IN SEA-
WATER FROM THE POINT OF VIEW OF THE MAINTENANCE
OF MARINE ANIMALS.*

By H. a. Coutan'ce.

IFro/essor at theschooh of naval medicine, pharmacist in chief to thr Nari/, and President
of the Academical Society of Brext.']

Marine animals are organisms of excessive sensibility, and are sub-

ject to the varied influences of the element in which they live. The
disposition of the fauna of the sea is dependent on the composition of

the salt water, the nature and quantity of the gases dissolved, and the

temperature, force, and operation of the currents. The succession of

species of marine animals in geological strata, little different from each

other in the nature of the deposits, shows plainly that influences which

appear to us but of slight importance, have governed this succession

itself.

I wished to ascertain the influences which the modifications in the

nature of the salts dissolved might have on the marine animals, and
with this view I entered upon a series of researches for the i)urpose of

establishing a biological parallel between these salts. My experiments

have been solely devoted to the molkiscs of our sliores, especially those

which form articles of food for our f»opalation.

The sea water contains for every 1,000 grams an average of 35 grams
of different salts in solution, among which chloride of sodium appears

to exercise the most important influence on animal life. The sup])osi

tion is doubtless permissible that the other substances are useful to a

certain limited extent, and have, apparently at least, no Inutful in

fluence.

* ^^ Action hiologique des seh de Veau de mer au point de rue de Ventretien dis animaux
marins." From Bullefm mensuel de la Soci4te nationale d^AccUmatation de France, 3d

series, vol. X, No. 2, Febrnary, 188;5. Read at the 19th meeting of the learned 8ocie-

ties, in 1882, in general session. Translated from the French by Herman Jacobsok.
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1 have prepared eight solutions containing 35 grams per 1,000 of dis-

tilled water, of the fellowing substances

:

Solution No. 1

:

Chloride of sodium i%^
Xo. 2 : Chloride of magnesium tf§o
No. 3

:

Sulphate of magnesia . . ^ ytoo

No. 4

:

Bromide of i)otassium toso^

No. 5 : loduret of potassium jiso
No. 6 : Chloride of potassium two
No. 7 : Sulphate of soda ril^
No. S

:

Sulphate of potash ..... j^^

Here we have eight solutions, each containing one of these natural

elements of the sea-water, in the proi)ortion in which it contains all of

them. The sulphate of soda alone does not belong, properly speaking,

to sea-water, although its elements are contained in it.

Three other solutions have been prepared, in which all the elements

are found united,' but in which the quantitative preponderance which in

the water of the sea belongs to the sea-salt, is given (1) to chloride of

magnesium, (2) to chloride of potassium, (3) to sulphate of magnesia.

The following is the composition of these solutions :

Solution No. 9 :

Chloride of magnesium 27. 00

Chloride of potassium ... • 0. 75

Chloride of sodium 3. 70

Sulphate of magnesia 2. 30

Sulphate of lime 1. 50

Bromide of potassium 0. 02

Distilled water 1000. 00

Solution No. 10 :

Chloride of potassium 27. 00

Chloride of magnesium 3. 70

Chloride of sodium 0. 75

Sulphate of magnesia 2. 30

Sulphate of lime 1. 50

Bromide of potassium 0. 02

Distilled water 1000. 00

Solution No. 11

:

Sulphate of magnesia 27. 00

Chloride of magnesium .... 3. 70

Chloride of potassium 0. 75

Chloride of sodium 2. 30

Sulphate of lime 1. 50

Bromide of potassium 0. 02

Distilled water 1000. 00
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Another solution was composed as follows :

Solution Xo. 12 :

Chloride of sodium 8

Chloride of potassium ... 8

Chloride of mag:nesium 8

Chloride of ralcium 8

Besides these solutions, or means of experimentation, there were also

employed

:

Solution Xo. 13: Natural Yichy water (Celestins).

No. 14 : Common water (springs at Brest).

No. 1.1: Natural sea-water (roads of Brest).

No. 10 : Atmospheric air.

The Vichy water represented an aqueous element different from the

sea-water, but rich in salts of soda. It was also necessary to compare

the action of the artificial elements with that of the natural element,

the sea-water, and to observe whether moUusks, well enclosed in their

^;hplls, conld not live for some time in fresh water, or even in the air.

Method of experimentation.—The above solutions were poured

into porcelain capsules, placed in the light at an average temperature of

1 2°. Every two days the evaporated water was replaced by distilled water,

so as to keep the solutions in the same state ofconcentration. Every day
these solutions were strongly aerated and shaken, with the view of

maintaining conditions analogous to those of sea-water. Mollusks re-

cently caught were x>liiced at the bottom of the capsules at a distance of

20 centimeters from the surface of the liquid.

Subjects of experimentation.—A very small number of species

have been subjected to these physiological experiments.* They are

:

The reticulated venusshell ( Venus reticnlaui).

The common mussel {MytUvs edulis).

The paloiirde ( Venus decnssata).

The common periwinkle [Llitorinn cnUjaris).

The buccin of the British Channel {Tritonium undatum).

By reason of their difftrent organization these mollRsks have given

very different results. The bivalves, mussels and venuses, which can

shut themselves up between their valves, have as a general rule showed
greater resistance than the opercular spiral -shelled mollusks, peri-

winkles and buccins. Of these the periwinkles, whose operculum can

close entirely, prudently retired into the remotest coils of the spiral, and

were thus better protected than the buccins, whose opening does not

shut tightl.'^-, and into which the water can easily enter by the canal at

the mouth of the shell.

The bivalves, which can resist external iuMuences, whilst inclosed be-

tween their valves, do not by any means act in the same manner. In

* Oysters, subjected to the same expeiiment.s, have shown gi'eat variableness of im-

pressions, and have generally succumbed very rapidly in the diflerent solutions.
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artificial elements the mussel resists less than theveuuses; and amon^
these latter the reticulated venus or clovisse shows less resistance than

the palourde {Venus decussafa), which exhibits a remarkable degree of

resistance. In the solution of sulphate of magnesia, for instance, the

mussel succumbed after ten days, the reticulated veuus-shell after fifteen,

whilst the palourde was still alive after sixty days. These i)roportions

were very nearly maintained in the other solutions relatively to the

duration of life in these meduims.

Below is given the result of these experiments as regards the palourdes

{Venus decussata). Five specimensof this kind were on the 10th Janu-

ary, 1882, placed, under the same conditions, in each of the diftereut

solutions mentioned above. The same care was bestowed on all of them,

and they were properly aerated every day. At the same time a certain

number of these mollusks were placed, near to the former, in vessels

containing natural sea-water.

January 10. Experiments commenced with the palourdes.

25. They succumbed in the ioduret of potassium.

February 10. They succumbed in the chloride of potassium.

15. They succumbed in the air.

18. They succumbed in the sulphate of potassium.

18, They succumbed in the common water.

20, They succumbed in the solution No. 10.

20. They succumbed in the bromide of potassium.

20, They succumbed in the chloride of magnesium.

25. They succumbed in the Vichy water.

22. They succumbed in the chloride of sodium,

22. They succumbed in the solution No. 12.

24. They succumbed in the solution No. 0.

March 10. They succumbed in the sulphate of magnesia.

10. They succumbed iu the solution No. 11.

15. Some palourdes are still living in the 8ulx>hate of soda.

15. The palourdes placed in the sea-water are alive.

Observation^ on these facts.—It a])pears from these experi-

ments that, in spite of the possibility of shutting thems Ives up between

their valves, the venuses yield to the action of the surrounding mediums,

since their power of resistance is not equal.

Salts of potash seem much less favorable than the salts of magnesia,

and especially than salts of soda. Life ceased first iu the ioduret, the

bromide, the chloride, and the sulphate of ])otassium, and in solutiim

No. 10, the i)revailing element of which is chloride of i^otassium.

The salts of soda and magnesia still maintained life when the animals

had succumbed in the salts of potash. Solution No. 9, for instance, the

principal element of which is chloride of magnesium, preserved its in-

habitants alive much longer, and the same applies to the sulphate of

magnesia alone and in solution No. 11.

The resistance of the palourdes in the Vichy water shows the favor-
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able action of salts of soda on tlie preservation of life in marine ani-

mals ; for forty days the palonrdes lived in this mineral water !

It was in the snlpLate of magnesia and the sulphate of soda that life

was sustained longest, the latter excelling the former. On the 12tli

March I tasted some of the Venus decussata which had been kept in sul-

phate of soda for sixty days, and found their flavor excellent and with-

out any trace of a bitter flavor. This observation might prove useful

in alimentary economy, as the palourde is a highly prized shell-fish, and

sulphate of soda can be bought cheap.

It is a fact worthy of remark that it was only in the solutions of sul-

phate Of soda and sulphate of magnesia that green algsB commenced to

make their appearance at the end of sixty days. The conditions favor-

able to marine animal life are then apt to develop vegetable life. There

is nothing surprising in this parallelism, but it receives from the pres-

ent circumstance a curious confirmation. One singularity appears:

the solution of chloride of sodium (impure marine salt) did not sustain

life as long as the solutions of salt of magnesia and sulphate of soda,

and yet salt is an essential element of the sea-water. This proves that

the mollusks are adapted, not to pure salt, but to that peculiar mixture

whicb constitutes the natural sea-water; and that the secondary ele-

ments, as regards their qaantity, play an important part. This gives

us reason to suppose that the accidental modifications of the water of

the sea during the different geological periods must have had a great

deal to do with the extinction of various species.

The venus remained closed in most of the solutions, the nature of

which they doubtless learned to know by opening their valves a very

little. Meanwhile they occasionally put their siphons outside the shell,

for instance in the sulphate of magnesia and in the sulphate of soda.

In the solution of chloride of sodium and in the sea-water they had their

siphons out nearly all the time.

The palonrdes can live for more than a month in the air in a cool

place. For about twenty days they remain shut; later they open their

valves and protrude their siphons. At the least touch they draw them

in and close their valves. Then comes the moment when the striped

muscles which bring the valves together have no longer the strength

to do this, although the smooth muscles which retain them will still do

so, when one closes the valves. In all the solutions in which these

mollusks have lived these same phenomena could be observed.

The weakening of the muscles showed itself first in the striped part

of the adductors, which draw the valves together, and later in the

smooth part of the same muscles, which held the valves artificially

closed for a constantly decreasing period.*

The Venus reticulata , or clovisses, showed the same phenomena; the

order of extinction of vitality in the different solutions was the same;

*See De V4nergie et de la structure mttsculaire chez les moJlusques ac^phales. [On the

energy and muscular structure of the acephala.] By J. B. Baillifere, Paris.

S. Mis. 110 48
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but these mollusks did not live as long as the preceding ones. They suc-

cumbed a month after they had been placed in the solutions, first in the

salts of potash, then in the salts of magnesia, and finally in the salts of

soda.

The periwinkles resisted longer than the bivalves, and showed less

repugnance to sulphate of soda, in which they lived forty days.

The great buccin succumbs much quicker, as it cannot close its shell

hermetrically like the periwinkles. At the end of twenty-four days it

died in most of the solutions employed, especially in the salts of potash.

Its life was prolonged forty-eight hours in solution No. 12, in the sul-

phate of magnesia, and in the sulphate of soda, but soon came to an

end.

During all the time these experiments were going on, from January

10 to March 15, the palourdes and the periwinkles lived in the sea-water

of the laboratory, the Venus reticulata and the mussels not quite so

long, and the buccins only a few days.

It is a very important fact, to which we direct special attention, that

the salts which constitute the sea-water and the different solutions

which we employed gave to the water the faculty of dissolving variable

quantities of atmospheric air. We proved by direct experiments that

the solutions of salts of soda retain more air when agitated by it than the

solutions of salts of potash. This would, therefore, prove that the

poisonous character of the salts mentioned in our experiments is caused

in part by the circumstance that they do not let their solutions be-

come sufficiently aerated ; their action produced asphyxia. This explains

why the sulphate of potash and the sulphate of soda, neutral salts to

which the mollusks are by no means adapted, act so differently upon

them, the salts of potash killing them quickly and the salts of soda

preserving them for some time.

From these experiments the following conclusions have been reached:

1. The saline elements of the sea-water act very differently on mol-

lusks.

2. Every modification in the composition of the sea-water finally be-

comes fatal to the life of these animals.

3. Their greater or less resistance depends on their organization. Bi-

valves resist better than spiral shells, and in these two groups the re-

sults vary according to the different species.

4. Salts of potash are less favorable to the life of mollusks than salts

of magnesia; and salts of magnesia are less favorable than salts of

soda.

5. Outside of the salts dissolved in sea-water the sulphate of soda

seems to possess a well-established preserving neutrality.

6. The death of the bivalves is caused by a general weakening of the

muscles.

7. As the muscles can no longer either draw together or open the

valves, the animal is exposed to the unfavorable or poisonous action of

the element.



XII.-THE PROTOZOA AND PROTOPHYTES CONSIDERED AS THE
PRIMARY OR INDIRECT SOURCE OF THE FOOD OF FISHES.*

By John A. Ryder.

lu the course of observations made during the last few years the

writer has been more and more impressed with the importance of the

Protozoa and Protophytes as an indirect or primary source of much of

the food consumed by man. This is notably true of what is known as

fish and shell-fish food. As very striking instances of the truth of these,

propositions we need only to allude to the various edible species of

the herring family, the shad, herring, and sardine, the gill-rakers of

which are modified so as to enable them to strain the minute living or

ganisms out of the water which is passed through the mouth in respi-

ration ; the menhaden or Brevoortia, which is of the same family and

swarms along our coast, and which in its turn furnishes a large propor-

tion of its food to the edible bluefish, and so serves this tyrant of the

sea as a strainer, elaborator, and accumulator, as it were, of the minuter

life of the oceanic wastes which it inhabits. The oyster, in like manner,

subsisting as it does entirely upon Protozoa, Diatoms, minwte ciliated

larvse, &c., reminds us forcibly that for some of the most savory luxu-

ries of the table we are indirectly indebted to the existence of countless

hosts of living marine beings which can be rendered visible only with

the help of a microscope.

Comparatively few fishes appear to be able to utilize the Protozoa

directly as a source of food. The most remarkable exception to this

rule was first made known by Professor S. A. Forbes, of Illinois, who
found the intestines of certain young suckers or Gatostomidm packed

with the shells or tests of Diffiugian Rhizopods. In the Proceedings of

the Academy of Natural Sciences of Philadelphia for 1881, Professor

Leidy states that upon examining two slides containing some of the

intestinal contents of young Myxostoma macrolepidotum and Erimyzon

sucetta submitted to him for examination by Professor Forbes he was

able to distinguish the shells of six distinct species of Rhizopods or test-

covered Amoeboid Protozoa. The habits of the fishes in question are,

however, mud-loving, and since they are provided with a more or less

suctorial mouth it is easy to understand bow they might readily coa-

* Second edition, revised.
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sume large numbers of these Protozoans where the surface of the ooze

of the bottoms of the streams and pools inhabited by the fishes was

favorable to the propagation and healthy existence of the former.

In order to render the vast multitude of Protozoa available as fish-

food it is necessary that they be consumed by larger organisms, which

in their turn may be consumed by the fishes. Upon investigating the

literature relating to the food of the smaller crustaceans, especially of

the Bntomostraca, which enters so largely into the food supplies of most

young fishes and very many adult forms, I find that the almost unani-

mous testimony of various observers is to the effect that these creatures

are largely carnivorous, and subsist mostly upon Protozoa, or the low-

est grade of animal existence. In ])roof of the foregoing the following

extracts are here introduced.

In his Natural History of the British Entomostraca, page 6 of the

introduction. Dr. W. Baird remarks :
" I have no doubt that most of the

Entomostraca are essentially carnivorous, and 1 have frequently seen

specimens of Cypris hi their turn, as soon as dead, attacked immediately

by quantities of Cyclops quadricornis, which in a few minutes had fast-

tened themselves upon the dead animal, and were so intent upon their

])rey that they were scarcely frightened away from it by being touched

with a brush. In a short time the Cypris might be seen lying at the

bottom of the vessel, the valves of the shell separated and emptied of

its contents. Leeuwenhoek and De Geer not only maintain that the

Cyclops quadricornis lives upon animalcules, but that it even preys upon

its own young, a fact which I have also noticed myself. Jurine asserts

that the Cyclops quadricornis is carnivorous from taste, and only her-

bivorous from necessity ; while the Daphnia puJex he distinctly affirms

lives upon animalcules. Place a few Entomostraca, such, for example,

as the Daphnice, Chirocephali, Lyncei. etc., in a vessel with j)ure, (;lear

water and only some vegetable matters in it, and they gradually be-

come languid, transparent, and finally die; but mix with this water

some which contains numerous Infusoria, and the Entomostraca will

then be seen speedily to assume another aspect. They become lively

and active, and the opacity of their alimentary canal testifies sufficiently

the cause of it. When, indeed, we consider the amazing quantity of

animals which swarm in our ponds and ditches, and the deterioration of

the surrounding atmosphere which might ensue from the putrefiiction

of their dead bodies, we see a decided fitness in these Entomostraca

being carnivorous, thus helping to prevent the noxious effects of putrid

air which might otherwise ensue ; whilst they in their turn become a

prey to other animals which, no doubt, serve their purposes also in the

economy of nature."

" The food of the Lynceidce,^^ says Baird, " consists of both animal

and vegetable matter, and while they prey upon animalcules smaller

than themselves they in their turn are devoured in great numbers by
insects larger than they are."
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According' to Pritchard the Ghyodorus sphcericiis is the choice food of

a species of a i'resh water Nais which he calls Lurco. " So great is the

voracity," he says, " of this creature that I have seen a middle-sized one

devour seven Lyncei in half an hour."

Eeferring to the Daphniadcc, our author again observes: "The food

of these animals, according to Straus, consists of vegetable matter, and
not animal ; but I have found that of two groups placed in separate

vessels of clear water, the one having only particles of vegetable mat-

ter placed beside theju, while with the other there were also introduced

infusorial animalcules, the latter were much stronger, more active, and
throve better than the former."

This appears to be very strong evidence in favor of the animalcular

diet of these crustaceans. Other evidence, too, of quite as convincing

a character is not wanting. Those who have been in the habit of col-

lecting quantities of microscopic material from ponds and ditches have
frequently observed very large schools of Entomostraca in such places

where the water as a rule is not absolutely stagnant, but where an

abundance of duck-weed, fresh-water algse of many kinds, as well as

various water plants of the higher orders make a splendid nidus for

all kinds of Monads and ciliated and Amoeboid Protozoa. These are the

places where Cyclops, Daphnia, and allies flourish inland in fresh water.

The writer has also noticed them jparticularly abundant in the wide

river flats near the mouth of the Susquehanna at Havre de Grace,where

there are large areas many acres in extent which are covered with a

luxuriant growth of Potamogeton, Anacharis, and Vallisncria, making a

dense mat of delicate stems and leaves upon which countless multi-

tudes of Protozoa may fix themselves and abide. If in rowing through

such masses of aquatic vegetation one will stop the boat and stir care-

fully among the i^lants with the hand over the side, and cautiously

watch the result, one will often notice that great numbers of Entomo-
straca have been frightened from their leafy retreats. These are the

places whex^e young shad ought to be liberated ; in such places they

would find an abundance of food at an early period, or as soon as they

are fitted to partake of nutriment by swallowing.

Just as we find the fresh-water forms of Entomostraca take to the

shelter of aquatic vegetation at the mouths of rivers, so it appears that

many of the marine forms seek i^rotection, and probably food, under

cover oX the fronds of marine algte. Here is what their most recent

monographer sa> s in relation to this point :
" A large number ofspecies

haunt almost exclusively the forests of Laminarice which grow on rocky

coasts at and below low-water mark ; the fronds ofLaminaria saccharina

in particular are the favorite abode of many species." (Brady, Monog.

Brit. Copep., Introd., i, p. 7.) Again, on page 9, he remarks " The

washing of the fronds and roots of Laminarkc, which may be dragged

up by means of the hooked grapnels used on many coasts by kelp

burners, often afibrds multitudes of Copepoda."
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They appear in many cases to be surface swimmers. I have myself

seen schools of several thousands of Daphniadce of a greenish yellow

t;olor in the ditches south of Camden, N. J., swimming at the surface of

the water at midday in the bright sunlight. In the vicinity of Wood-
bury, in the same State, my friend Mr. W. P. Seal has taken great

numbers of abright-red colored Oopepod, apparently related to the genus

Pontella, and perhaps undescribed. They were sufficiently abundant
ill some cases to impart a red tinge to the water.

Brady (Monograph British Coijepoda) observes in his introduction,

vol. i, page 9 :
" The beds of fresh-water lakes seem to be very sparsely

populated with Oopepoda, and as to swimming species it may, as a

general rule, be said that the weedier the pool and the smaller its ex-

lent the more abundant in all probability the Entomostraca.
,

'' Many of the marine species pass their life apparently near the sur-

face of the open sea, and some of these, such as Calamis Jinmarchianus,

Gunner, and Anomolocera Patersonii, Templeton, are frequently found

in immense prolusion, the first-named species having been said to form

a xery important part of the food of the Greenland whale, and it is re-

markable that in the Arctic seas not only do the Entomostraca attain

an enormous development in point of numbers, but also in individual

size, Arctic specimens, for example, of Calanus finmarcManus and Me-

tridia armata being many times the bulk of those taken in our own lati-

tude." {I e.)

According to H. Woodward, in his article Crustacea, Encyclopsedia

Britannica, the fecundity of the Copepoda is truly surprising. " Cyclops

quadricornis is often found with thirty or forty eggs on each side, and

though those species which have but a single ovisac do not carry so

many, their number is still very considerable. Jurine isolated speci-

mens of Cyclops, and found them to lay eight or ten times within three

months, each time about forty eggs. At the end of a year one female

would have produced 4,442,180,120 young ! Cetochilus is so abundant

both in the northern seas and in the South Atlantic as to serve for

food to such an immense animal as the whale. They color the sea for

many miles in extent, and when the experienced whaler sees this ruddy

hue upon the ocean he knows he has arrived at the 'pasture of the

whales.' They are to be seen in vast quantities off the Isle of May, in

the Firth of Fo) th, during the summer months. Many Cetacea, are at-

tracted thither, and vast shoals of fish also come to feed upon them.

One anomalous type of free Oopepod is the Notodelphys ascidicola, de-

scribed by Allman, which is found swimming freely in the branchial

sack of Ascidia communis.''''

The writer, in passing, would remark that he has frequently met with

Copepoda swimming freely in the ventral part of the branchial space

of Mya arenaria, in which the animals were i^robably not parasitical or

commensal, but had been drawn from without into the respiratory space

of the mollusk through the incurrent part of its siphon.
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In the same article as previously quoted Woodward observes: "The
Cladocera are chiefly fresh water, and are distributed over the whole

w^orld. Of this order the Daphnia pulejc, so abundant in our [British]

fresh waters, is a good example. So numerous are they in our ponds in

summer as frequently to impart a blood-red hue to the water for many
yards in extent. In order to realize the wonderful fecundity of this and
allied genera, it is necessary to realize that when a Daphnia is only ten

days old eggs commence to be formed within the carapace, and under

favorable conditions of light and temperature it may have three broods

a mouth, or even a greater number, the larger species having as many as

forty or fifty eggs at once."

The remarkable fecundity of the Copepoda explains the extraordinary

abundance of the free-swimming species upon the high seas, and even

bays, where vast schools of these crustaceans become, in turn, the food

of vast schools of herrings, menhaden, and shad. Doubtless, the move-

ments of these fishes on the high seas are determined by the abundance
of their favorite food in various localities; that, like the whale, they

seek their marine pasture of crustaceans, as argued by Mobius. Even
larger forms of fishes, such as the huge basking shark (Cefiorhimis max-

imus), have their branchial apparatus adapted to capture small pelagic

organisms in the same way as the Clupeoids. The prodigious numbers
of herrings and menhaden is a proof of the abundance of the minute

pelagic organisms upon which, with scarcely a doubt, it may be sup-

posed they subsist. It is also not improbable that the vast schools of

l)elagic Entomostracans are in i)ursuit of still smaller protozoan prey,

upon which they subsist and maintain their marvellous rei)roductive

powers. Mosely, in his "Notes by a Naturalist on the Challenger," ob-

serves :
" The dead i)elagic animals must fall as a constant rain of food

upon the habitation of their deep-sea dependents. Maury, speaking of

the surface Foraminifera, wrote, ' The sea, like the snow-cloud, with its

flakes in a calm, is always letting fall upon its bed showers of micro-

scopic shells.'" Mosely records that he estimated, from experimental

data, that it would take four days and four hours for a dead SaJpa to

fall to the bottom where the sea was 2,000 fathoms in depth. The deep-

sea fauna is probably well supi:)lied with food from such sources. The
researches of Mr. John INIurray, of the Challenger, fully confirm, and
greatly expand the significance of the views of Lieutenant Maury in

relation to the destiny of the marine foraminiferal shells. Wyville

Thompson, Voyage of the Challenger, I, 210, observes : " Mr. Murray

has combined with a careful examination of the soundings a constant

use of the tow -net, usually at the surface, but also at depths from ten to a

thousand fathoms; and he finds the closest relation to exist between

the surface fauna of any particular locality and the deposit which is

taking x^lace at the bottom. In all seas, from the equator to the polar

ice, the tow-net contains GlohigermceJ^ Some of these surface Forami-

nifera are relatively large, OrbuUna unircrsa haiug as much as a fiftieth
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of an inch in diameter, and hence of a sufficient size to be preyed upon
by a larger arthropod. The remarkable Fyrocystis noctihica, discovered

by Mr. Murray, and nearly a millimeter in diameter, is another inter-

esting surface form, as is also the P. fusiformis, which is allied to it.

Both are x)hosphoresceut surface swimmers, and fall within the reach of

other surface animals as a probable source of food. To these may be

added the curious group of the Challengerida, together with the whole

of the Eadiolaria, with their siliceous shells, which, in the warmer parts,

of the high seas, actually tinge the surface when some of the highly-

colored forms are abundant. From the surface of the mid-Atlantic the

Challenger crew obtained stalked iufusorians fixed to the shell of Spi-

rula ; also an abundance of large radiolariaus. Haeckel, Monograph of

the Radiolaria, says the largest living Eadiolaria measure only a few

lines in diameter, but most of them are much smaller, and attain

scarcely a tenth down to a twentieth of a line in diameter. At Saint

Jerome's Creek, Maryland, in one of its arms which is now used as an

oyster park, the writer found an abundance of a fresh-water Heliozoan,

not specificially distinguishable from Actinophrys sol. They were found

in great abundance at times on the surface of the slate collectors which
had been put down for the purpose of enabling the free-swimming fry

of the oyster to fix itself. This raises the question whether the fresh-

water protozoan fauna does not overlap the marine. The water in the

situation mentioned was not simply brackish, but positively salt. In the

same place great numbers of stalked and tube or test building ciliate

forms of Protozoa were also found. The magnificent bottle-green Freia

producta was found in the same locality in the greatest profusion. Some-

times several hundred mighthavebeen counted on a single square inch of

the surface of oyster shells, slates, or boards, giving such surfaces a dark-

greenish or speckled tint from their numbers. Very small species of

nudibranchiate mollusks {JEoUs and Doris) were found creeping amongst
and over the forest of Protozoa, pasturing oft" of them. Amongst the

tubes of the Freia, and attached to them, a small operculate Gothurniay

with a rich brown-colored test, was found in abundance, and, rarely, a
very curious form of Tintinnus, with a tubular, subulate test, to the

inside of which the stalk of the inhabitant was attached, at one side^

about half way up from its base. The open or mouth end of the per-

fectly hyaline test was very strongly toothed, or serrate. The species

may be named Tintinnns Fergusonii. Another species of Freia has been
detected on the coast of New Jersey, by Professor Leidy, and, from a

verbal description given me by Dr. H. C. Evarts, a species occurs in the

vicinity of Beaufort, N. 0. So abundant was Freia producta in Saint

Jerome's Creek that I apprehend that in its free-swimming young state,

previous to the time that it commenced to build its test, it afforded not

an inconsiderable proportion of food to the oysters planted in some
parts of those waters. Besides the Freia there were innumerable indi.

viduals of Vorticella observed. One of these had a very thick brown-
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ish cuticle; but for uainbers these were again very greatly exceeded by
tlie compound stalked genera of bell-animalcules. Upon the very com-
mon alga, Laminaria, these were abundant, and upon the fronds of

another alga, the Grinnellia, in three or four fathoms of water, near the

middle of the Chesapeake, their number was truly astounding. In a
few such places where these algse were dredged up from the bottom,
covered with innumerable colonies of protozoans, it would doubtless be
much within bounds to state that there were 1,000 individual i^rotozoan

zooids to the superficial square inch of frond surface. At this rate

there would be 30,204,000 zooids found to populate a single square rod
of frond surface. Estimating the number at only 100 per square inch,

which is low, and which would, I think, represent a fair average over
considerable areas where the conditions of life were favorable, there

would still be a stalked protozoan population of uearly four millions to

the square rod. The most abundant of these compound forms was one
which very much resembles Zoothamnium alternansj OlaperMe, found on
the west coast of Norway. The same form was again found in vast

abundance upon algoe in Cherrystone Eiver, near the mouth of the

Chesapeake, during the season of 1881. Upon one occasion I found it

in great abundance growing on the parts of the body of a Pinnotheres

which was living in the gill cavity of an oyster, its swarmers, or young,

as they were thrown oft', in all probability forming part of the food sup-

ply of the mollusk.

I have been interested upon several occasions to observe that the very

minute stalked, collared monads, Salpingaxa and Codosiga, are frequently

to be found attached to the stems of the compound colonies of bell-ani-

malcules, or gathered about in the vicinity of the point of attachment

of a single one. In such cases the monads appear to derive a benefit

from the currents or vortices set uj) in the water by the waving of the

ciliary crowns of their giant neighbors, which bring particles of food to

their very doors as it were. On one occasion I found individuals of a

species of Vorticella fixed to the egg-membrane of the ova of the cod

fish at Wood's Holl, Massachusetts, as had been previously observed

by E. E. Earll, and in their vicinity were several colonies of a compound
stalked monad, resembling the IHnohryon of Ehrenberg. On another

occasion I found something like Poteriodendron on the Zoothamnium
which covered a Pinnotheres inhabiting an oyster; but the chain ofi^ar-

asitism did not stop here, for on the monad as well as on the bell-animal

there were rod-like bodies attached which were presumably bacteroid,

as has been supposed by Stein. Stalked monads are probably much
more common than has been supposed, which reminds me that I have

detected the occurrence of Rhipidodendron splendidum in the bogs and

ponds of New Jersey, a form which was described originally by Stein

from Bohemia. Minute as the stalked monads are, they must live on

still minuter beings, probably upon Microbia, or Sehizomycetcs, a group

of fungi, now known to be the active agents in i>utrefactive changes
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and proven in some cases to be at least the vehicles of infection in cer-

tain diseases. These organisms, which are very minute, are the first

to appear in disintegrating or putrefying organic infusions. If small

Protozoans, such as Paramceckmi, are left to die in improperly aerated

water, or water otherwise hurtful to them, they are, under favorable con-

ditions, immediately attacked by these Microbia,* which then in their turn

become an indirect source of supply of food for the grades next above

them, such as the free and fixed ciliate Protozoa, which feed upon

monads which have themselves fed on Bacteria or Bacillus-like organ-

isms, and so onward the matter of life takes its upward way.

The process of swallowing of many ciliate infusorians is as peculiar

as it is interesting. An opening, oftenest at one side of the body, is the

mouth, from which a short blind canal passes into the soft substance of

the animal's body. The rapid vibration of rows of cilia in the vicinity

of the mouth creates currents which set in the direction of the throat,

the lower end of which is dilated into a globular space by the force of

the currents produced by the cilia, in which the particles of food are

rotating in the contained water. This space enlarges gradually until

eventually its connection with the throat is suddenly broken by a col-

lapse of the walls which join the globular space with the former. In

this way food-vesicte after food-vesicle is taken into the body of the

animalcule, from which the creature will abstract whatever is useful

and cast out near the mouth whatever is contained in the food-vesicles

that is indigestible. The writer has seen the process in a number of

forms, and it is not unusual to observe a dozen or more food-vesicles in

the body of a single Protozoan. Many parasitic forms, however, are

mouthless, such as Ojjalina, Benedenia, Pyrsonympha, Trichonympha, etc.,

where the nourishment is i)robably obtained from their hosts by transu-

dation through the body-walls. In other forms again comparatively

large objects are swallowed with apparent ease, judging from shells of

other i)rotozoan types which are found within their bodies. Such a

form I encountered in a slightly brackish water pool near New Point

Comfort, Virginia, during the summer of 1880. It was apparently a

very large species of Prorodon of an irregular cylindrical form which

had in a number of instances swallowed five or six large Difflugians,

Arcella vulgaris^ the shells of which remained within the animal to tes-

tify to the nature of the food it had been devouring. Some other mode
of swallowing such large prey is probably practiced by this large ciliate,

very diflerent from the method first described. In the same pool a very

* Or Schizomyceles, the germs of which are abundant in the surrounding air, and

from which the iufection in sucli cases is derived. In some cases it may be observed

that the body of the dead Protozoan is attacked at one side, which becomes the cen-

ter of multiplication, from whence the putrefactive organism multiples by germina-

tion, gradually invading and appropriating the dead protoplasm of the organism

upon which it feeds. These forms seem to have little or no power of forming living

matter de novo from ammonia, carbonic dioxide, and water, but, like animals, appropri-

ate pre-existing living matter, or such as has ceased to manifest vital phenomena.
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peculiar form of hypotrichons lufuBorian was detected, which was
clearly very nearly allied to Ghilodon cucullulus of Ehrenberg, but the

dorsal, non-ciliated side of its body was not gently rounded, but flat,

with a prominent crenate rim surrounding it. From this peculiarity it

may be called Ghilodon coronatus.

The mode of swallowing their food adopted by the fresh-water Ehizo-

pods has been elaborately described in a few instances by Professor

Leidy in his splendid monograph of this group, published by the Geo-
logical Survey of the Territories. Their food appears to be mainly veg-

etable, and consists, for the most part, of diatoms and desmids, though
a ciliated Protozoan or Ehizopod was occasionally met with in the body
of Amceha. The marine Ehizopods appear to be herbivorous as well as

carnivorous, remains of both Protophytes and Protozoa having been
detected in their bodies. Vampyrella has been described as almost
parasitic upon the clustered frustules of GompJiotiema.

Some aberrant ciliated forms, like the Gasfroiricha and Goleps, are

somewhat peculiar in their organization, and we know little of their

feeding habits.

The Stictoria or Tentaculifera, which are abundant in some places,

both in fresh and salt water, appear to be indiscriminately herbivorous,

as well as carnivorous. In fresh water I have met with them infesting

the back of the common water leech, Glepsine, the species being appar-

ently Podoplirya quadripartita. Of marine forms I have seen but two
that I could regard as distinct from each other ; the one, a very common
form, is the old and well-known Acineta tuberosa of Ehrenberg, with two
clusters of suckers. This form I have frequently seen with diatoms

which it had seized and from which it was abstracting nutriment. The
other form was much larger than the preceding and appears to be iden-

tical with the species described under the name Podoplirya gemmipara
by Hertwig. It has the same robust stalk, with the same close trans-

verse annular markings, the same taper, and is similar in the form of

the tentacles, which are often irregularly bearded or swollen. I was
enabled to observe in part its development, which is also similar to that

of the Helgoland species of the North Sea, above mentioned. They
were found in great abundance on the surface of the fronds ofLaminaria^

together with the Acineta tuberosa ; not as abundantly, of course, as

the Zo'othamnium^ but in sufiftcieut numbers to make them a very con-

siderable factor in the protozoan life found in the vicinity of New Point

Comfort.

The majority of the free Protozoa and many Monads, such as Xocti

li(ca, have scarcely been considered, but enough has been said, I think,

to give some idea of the actual importance of the minute animal and
vegetable life of the sea to make it clear that there is a most intimate

relation of dependence existing between the lowest and the interme-

diate forms of life. Why is it, for example, that we should find the

Copepoda so abundant among the Laminaria along the sea-coast ? Have
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we not sbowu that on the fronds of tliese algse there exists, in most
instances, almost a forest of protozoan life upon which these creatures

may be supposed to pasture ? We do not find the Laminaria itself

eaten. Again, the foraminiferal and radiolarianfaunaof the high seas

appears to be in great measure, a surface fauna, according to the evi-

dence of a number of investigators. This fact appears to have an im-

portant relation to the vast shoals of Copepoda observed at the surface

of the sea by various naturalists and expeditions. It is not to be sup-

posed, however, from what has been said, that the Copepoda are the

only consumers of this vast array of individual Protozoa. Cross sec-

tions through the oyster, which the writer has i^repared and mounted,

show the tests of various genera and species of diatoms mixed among
the indigestible earthy matters and sediment which has been swallowed

along with the food. It is probable that the oyster swallows and digests

manj" of its own embryos, and not improbably many embryos of such

forms as Bryozoa and Sponges, besides the Diatoms, Desmids, and Pro-

tozoa which make up the most of its food. Ordinarily the contents of

the stomach of the oyster are too much disorganized to learn much
about what it has recently swallowed, hence we are at a great loss to

know just exactly of what all of its food consists. Just so with the

Copepoda 5 they themselves are doubtless eaten by other Crustacea,

these in turn by others. We saw that Doris and ^olis i)astured upon

the forests of fixed Protozoa, just as Planorhis, Lymnaeus, and Physa

pasture upon the Protozoa, Algse, Diatoms, and Desmids, in fresh

water. The great abundance of Copepoda and Amphipoda is, however,

the best evidence of the abundance ofstill smaller forms adapted to furn-

ish them with food. What multitudes of forms besides Copepoda must
largely subsist upon the Protozoa and Protophytes? Of such groups

we may name the Lamellibranchs, Pteropods, Worms, Bryozoa, Por-

ifera, and, doubtless, many Ccelenterata. Some of these, notably the

Lamellibranchs, could i)robably not exist were it not for the numerous
Protozoa and Protophytes, ui)on which, from necessity, they are com-

pelled to feed.

What is true of the fauna of the sea appears to be in an equally great

measure true of the faunae of fresh water ponds, lakes, and streams.

Eecently I investigated some Daphniadce v/hich had been kept for some
time in an aquarium ; to my surprise I did not find any recognizable re-

mains of animal food in the intestines. The latter were, however, entirely

filled with a sarcode-like material, doubtless in part a digestive secre-

tion, together with what might have in part been animal food. The
vegetable food, consisting of Diatoms, unicellular Algse, spores of Fungi,

fragments of Oscillatorice, were so sparingly mixed with the intestinal

contents that they could not be regarded as contributing much to the

nutrition of the animal. The black or brown material, sometimes filling

the intestine of Entomostraca, I find to consist in great part of humus,

particles of quartz sand and earthy matters, which are of course indi-
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gestible, being thrown out of the vent, as in CMrocpehala, in the form
of cylindrical casts.

The most valuable contribution to our knowledge of the food of the

fresh-water fishes of the western United States has been made by Pro-

fessor S. A. Forbes, in Bulletins ISTos. 2 and 3 of the Illinois State Labora-

tory of Natural History, for the years 1878 and 1880. With the most
painstaking care the results of a vast number of examinations are re-

corded. He finds that the Darters, Perches, Labracidce, Centrarchoids

or sun-fishes, Sciaenoids, Pike, Bony Gars, Clupeoids, Cyprinoids, Suck-

ers, Gat-fishes, and Amia, both the young and adults, consume large

numbers of small aquatic, and occasionally small terrestrial organisms,

notably the smaller Arthropods. While many of the more voracious

species, both jouugand adult, feed on their immediate allies, the dietary

of the fishes of Illinois, according to this observer, includes Mollusks,

Worms, fresh- water Polyzoa, Hydrachuidai, insects of both mature and
and larval forms; Crustacea, embracing Decapods, Tetradecapods, Am-
phipods, Isopods, and Entomostraca of the groufjs Cladocera, Copepoda,

and Oscracoda ; Rotifera, Protozoa, vegetable matter, and Algse. In his

lirst paper he also gives a list of the organisms found in the stomachs

and intestines of the Pirate Perches, Gasterosteidce, Atherinidw, Cyprin-

odontidcE, Umbridce, Hyodontidw, and Polyodontidce. Both are accom-

])anied by elaborate comparative tables, and, in an economical sense,

iire of the greatest practical importance in their bearing upon fish

culture.

It has, however, been known long ago that fishes consume large quan-

tities of small Criistacea, as will be seen from the following extract from

Dr. Baird's work :

" That the Entomostraca form a considerable portion of the food of

fishes has long been observed, and it is very probable that the quality

of some of our fresh-water fishes may in some degree depend upon the

abundance of this portion of their food. Dr. Parnell informs me that

the Lochlevin trout owes its superior sweetness and richness of taste

to its food, which consist of small shells and Entomostraca. The color

of the Lochlevin trout, he further informed me, is redder than the com-

mon trout of other localities. When specimens of this fish have been
removed from the loch and conveyed to lakes in other places the color

remains, but they very soon lose that peculiar delicacy of fiavor which

distinguishes so remarkably the trout of Lochlevin. The experiment

has been repeatedly tried and always with the same results. The ban-

stickle [Oastrosteus tracMnus) devours them with great rapidity, and I

have seen two or three individuals clear in a single night a farge basin

swarming with Daphinse and Cyclops, etc."

The writer would also refer to articles on the food of fishes in the Reports

of the United States Fish Commission for 1872 and 1873 by Professors

Milner and Smith, and to papers by Widegren and Ljungman on the

Copepodan food of herring. Also a paper hy Dr. C. C. Abbot in the same
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report, for 1875 aud 1876, on the winter habits of the fishes of the Del-

aware. Mobius has found pieces of Algoe, besides Shells, Snails, Crabs,

and fishes in the stomach of the cod. The writer has found the stomach

of the sheep's-head filled with the remains of the shells of mussels and
large quantities of the slender branches of the common bright red sponge,

Microciona proliferum^ bitten off in short fragments by the incisor-like

teeth of the fish, and with the red sponge sarcode partly digested out of

its skeleton. It is presumed that the sponge feeds upon protozoan life,

and on account of its peculiar dentary armature the sheep's-head is

singularly well fitted to pasture upon sponges and thus indirectly ap-

propriate Protozoa as nourishment. The same remark applies to the

molluscan food of this fish.

In young shad from Capehart's fishery, Albemarle Sound, said to have

been three weeks old, I found the remains of a number of adult Tipuli-

dee, or crane-flies, in the intestine. This reminds me that in examining

the larvse of crane-flies some years ago I was struck with the fine comb-

like fringes which garnish the edges of their wide oral appendages, and
which are so extended in life when the larva is in motion as to consti-

tute a sort of basket which opens downwards and forwards apparently

to strain out of the water the small organisms which constitute its food.

Here again we have young shad feeding upon an arthropod which has

passed its larval existence feeding in great part upon Protozoa. West-

wood (Introd., ii, 511) I find makes a similar observation in regard to

the larvae of the gnat or mosquito family. He says: ''The head is dis-

tinct, rounded, and furnished with two inarticulated antennse, aud sev-

eral ciliated appendages, which serve them for obtaining nourishment

from their food."

The fixed Tunicates are probably as dependent upon the microscopic

lif6 swimming about them in the water as the Lamellibranchs. The
Barnacles in like manner, immovably fixed during their adult existence,

kick their minute food into their mouths with their filiform legs, as

remarked by Huxley. In FediceUina americana, abundant in Saint

Jerome's Creek, I have observed that there are rows of vibratory cilia

continuous with those of the tentacles around the edge of the lopho-

phore, which appear to lie in grooves, which blend on either-side of the

excentrically placed mouth. In this manner the microscopic food of

this curious Bryozoan is conveyed in ciliated grooves to the mouth
from all points of the oral disk. With these we may close our survey

of the modes in which the protozoan grade of life is appropriated the

smaller Arthropods, Pteropods, Polyzoa, Annelids, and Tunicates, but

we must remember that upon these again the larger forms subsist,

which are either food for each other or for man. As we pass in succes-

sion the larger forms, we may note the Lauiellibranchiates, with this

garniture of vibratory cilia covering the gills aud palps, and which

carry the particles of food and sediment suspended iu the water used

in respiration to the mouth to be swallowed. The Clupeoids and Cetlo-
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rhinus with their branchial sieves are particularly noteworthy for the

perfection of the apparatus of prehension, but we must not forget that

the gill-rakers of all fishes, whenever developed to any extent, probably

subserve a similar function. Lastly, the right-whales, with their closely

ranged plates of baleen suspended from the upper jaws, forming in

reality a huge strainer or filter for the large volumes of sea-water which

pass through the mouth, and from which the food of these marine giants

is so simply obtained, will enable us in a measure to comprehend the

importance of the minute life of the world, and its indirect but impor-

tant economical relation to man.

THE FOOD OF THE YOUNG SHAD.

The periods of yellc-ahsorpUon.—In a previous paper by the writer on

the retardation of the development of the shad it was stated that the

yelk-sack disappeared on the fourth to the fifth day after the young fish

had left the egg. Although this statement is in a broad sense true, I find

upon more accurate investigation that there is a small amount of yelk re.

tained in the yelk-sack for a much longer time. It appears in fact that

there are really two periods of absorption of the yelk which may be very

sharply distinguished from each other. The first extends from the time

of hatching to the end of the fourth or fifth day, according to tempera-

ture, during which time the most of the yelk is absorbed. The small

quantity which remains after this time is not visible externally, being

contained in a small fusiform sack, all that remains of the true yelk-

sack inclosed by the abdominal walls, and causes little or no visible

prominence on the under side of the young fish. Viewed as a living

transparent object from the side, we see it in the young fish lying below

the oesophageal portion of the alimentary canal immediately in front of

the very elongate liver, and behind the heart, with the venous sinus of

which it ap])ears to communicate by a narrow duct formed of the an-

terior portion of the yelk hyboblast, which formerly covered the dis-

tended yelk-sack. The appearances presented by the living transparent

objects are fully confirmed by the evidence obtained from transverse

sections of embryos from ten to twelve days old. It appears that the

yelk-sack of the California salmon probably behaves in a somewhat

similar manner as indicated by transverse sections. I even find this

slight rudiment of the yelk-sack in shad embryos fourteen to sixteen

days old, but this seems to be about the period of its disappearance.

The second period of the absorption of the yelk therefore extends in the

shad over about twice that of the first, or about ten days. The first

period extends to the time when the yelk-sack is no longer visible ex-

ternally, the second from the time the remains of the yelk-sack become

inclosed in the abdomen until its final and complete absorjjtion. The

function of the yelk-sack during the first period appears to be to build

up the structures of the growing embryo ; during the sepond, not so

much to build it up as to sustain it in vigorous health until it can cap-
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ture food to swallow and digest, so that it may no longer be dependent

npon the store of food inherited from its parent.

The a/ppearance of the teeth.—Minute conical teeth make their appear-

ance on the lower jaws and in the pharynx of the young shad about the

second or third day after hatching. Sections through the heads of em-

bryos show that these teeth are derived from the oral, hypoblastic

lining of the mouth. There are none on the ujiper jaw; there are four

arranged symmetrically on the lower jaw, or rather Meckel's cartilage.

In the throat, in the vicinity of the fifth and last branchial arch, there

are two rows of lower pharyngeal teeth, the first of six, three on a side;

the last of four, two on a side. These teeth are of the same form and

size as those on the jaws.

The age at which it begins to take food.—Although peristaltic contrac-

tions of the walls of the intestine of young shad may be observed soon

after hatching, I have never observed food in the alimentary canal

until ten or twelve days after the young fish had left the Qgg. At about

the beginning of the second week considerable may be seen in living

specimens. But the intestine is often not yet very densely packed with

food even at this period. At the age of three weeks an abundance of

food is found in the intestine, that portion which becomes the stomach

and which extends from the posterior extremity of the liver to near the

vent being greatly distended with aliment.

Upon investigating the nature of this food material we learn that it

consists almost entirely of exceedingly small crustaceans, in reality for

the most part of the very youngest Baphniadoi and Lynceida^ ; only once

did I find what I thought might be very small Ostracoda or Cypridce.

In some instances the undeveloped larvsB of Baphnice were noticed. In

a. few cases green cellules were observed in the intestines of shad larvae,

resembling Protococcus, but as this material appeared to be accidental

it is probably not an important element of shad food. In the young

fishes the dark, indigestible remains of the food of the Baphnice always

remained, together with the hard chitinous parts, as long-curved cylin-

drical casts which preserved the shape of the intestines of the crusta-

ceans. In one young shad, twenty-two days old from the time of im-

pregnation, measuring 11 millimeters in length, I estimated from a

series of sections through the specimen that it must have consumed

over a hundred minute crustaceans.

The oldest specimens of artificially reared shad which came into my
hands were some that had been overlooked in some of the hatching

apparatus at Dr. Gapehart's fishery in North Carolina, where they re-

mained for three weeks after hatching. In that time they had grown

to a length of 23 millimeters, or almost one inch. The air-bladder was

more developed and the stomach was more decidedly difierentiated

than in any previous stage. In the intestines of these I found, beside

black, earthy, and vegetable indigestible matter, the remains of the chit-

inous coverings of small larval Diptera, and the remains of a very
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small adult crane-fly, besides Entomostraca allied to Lynceus. In these
specimens the dorsal fin had the rays developed, the continuous median
larval natatory folds having by this time disappeared.

The mode in which the young fish capture their Entomostracan prey
may be guessed from their oral armature. Most fish larvae appear to be
provided with small, conical, somewhat backwardly recurved teeth on
the jaws. Eathke, in 1833, described the peculiar hooked teeth on the
lower jaw of the larvae of the viviparous blenny, and Forbes has ob-

served minute teeth on the lower jaw of the young Goregonus albus. I

have also met with similar teeth on the lower jaw of the larval Spanish
mackerel.

THE FOOD OF THE ADULT SHAD.

The mouth of the adult shad, as is well known, is practically tooth-

less, and in the throat there are no functionally active teeth, as in the

larvae, so that the latter, in reality, have a relatively much better de-

veloped dentary system than their parents. The adult, moreover, prob-

ably feeds in the same way as the generality of the Clupeoids, that is to

say, by swimming along with the mouth held open, as I Lave frequently

observed is the habit of the menhaden in its native element. In this

way the water which passes through the branchial filter is deprived of

the small animals which are too large to pass through its meshes and
be swallowed.

It is a common remark of the fishermen that it is seldom that one

finds food in the stomach of the adult shad in fresh water; indeed,

from personal observation, it is rare or exceptional. The writer has

heard many fishermen express their belief, based on this singular fact,

that this fish did not feed at all in fresh water during the spawuing

season. With this unreasonable opinion I cannot coincide, and I hav^e

no doubt but that the shad feeds in fresh water, as well as in the sea,

upon such small animals as are liable to be captured by its prehensile

apparatus. That it does probably capture large numbers of small

Crustacea in fresh water the following observation will show: A spawn-

ing female, captured about twenty miles from Washington, down the

Potomac, when the stomach was opened, was found to contain about

a tablespoonful of Copepoda, apparently a Cyclops, and very similar to

the common fresh-water species. This is the only instance in which I

found a large amount of food which appeared to have been recently

captured, since the carapaces and joints of the antennae and body were

still hanging together, with the soft parts partially intact, showing that

they had probably been recently swallowed and but partially digested.

Upon examining the intestine, however, I invariably found the remains

of Copepoda imbedded in the intestinal mucus, the most conspicuous

and constant evidence of which was the presence of the hard chitinous

jaws of these creatures. This was the invariable rule, even where there

was no food discernible in the stomach. Besides the remains of Cope-

S. Mis. 110 49
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poda observed, there were almost invariably present in the intestine

green cells, apparently of algous origin ; occasionally there were also

seen the remains of large crustaceans, i^ossibly shrimps or Amphipods,

but these were so mutilated and disorganized that the evidence of their

presence is founded only upon the occurrence of single joints or frag-

ments. The tests of rotifers and the shells of Diatoms of both discoidal

and uaviculoid forms were also observed.

Upon the foregoing facts the writer bases his conclusion that the shad

does feed in fresh water.

If it were of any advantage we might speculate upon the relations

subsisting between the smaller and larger aquatic and marine forms of

life, but perhaps enough has been said to show that there is an exten-

sive basis of fact to support what is implied by the title of this paper.

The manifold adaptations and contrivances by which food is obtained

by organisms which prey upon others, and how the tendency to accu-

mulate the vast amount of the "i>hysical basis of life," represented by

the existing Protozoa and Protophytes is practically realized by the

hordes of Entomostraca and other small animals with which both fresh

and salt waters teem. How these again are accumulated in apprecia-

ble quantities so as to furnish an important source of food is shown by
the immense numbers, amounting to many thousands, which may be

taken from the stomach of a single fish. In the case where the large

quantity of Copepoda was obtained from the stomach there were jirob-

ably more than 100,000 individuals of these crustaceans, which would

average a fifteenth of an inch long and a fiftieth of an inch wide. This

fact will serve to show how fine the meshes of the branchial sieve must
be to prevent the prey of the shad from escaping from this remarkable

collecting apparatus. The soft parts, too, of the individual crustaceans

were so well preserved that one could distinguish the pigment of the

eyes, the muscles, and intestine with its contents, while the vast num-

ber of their eggs mixed amongst their bodies testified to the multitudes

of females which had been swallowed. These facts would apj)ear to in-

dicate most positiv^ely that the fish had captured its food quite recently

and after it had reached quite fresh water.
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{Goregonus clupeiformis, Mitch.)

By S. A. Forbes.

In a very large lake the conditions of life are remarkably uniform.

The volume of water remains, of course, constant from season to season

and from year to year, and the extremes of summer heat and winter

cold have but a moderate effect upon the temperature of the lake as a

whole. Consequently both plant and animal life exhibit there a regu-

larity and stability which are in remarkable contrast to their fluctua-

tions in smaller bodies of water and on the surrounding land. Not
only do the relati^'e numbers of individuals in the various species re-

main about the same, but the absolute number of each must necessarily

change but little, as a rule.

Such a state of affairs is eminently favorable to an exact and econom-

ical balance of supplj^ and demand, of income and expenditure, of mul-

tiplication and destruction, among the inhabitants of the lake. Here

every species of animal, whether predaceous or vegetarian, must find,

in' the surplus products of growth and reproduction among the species

upon which it depends for food, a far more constant and unvarying

supply for its needs than elsewhere ; and the species fed upon must be

subject to a far more regular drain upon their surplus numbers or un-

essential structures. Where there is little fluctuation there is little

waste.

A system of life like this, running on with relatively even tenor for

centuries, must of course be much less flexible than one where wide and

violent fluctuation and continual readjustment are the rule; and a spe-

cies in any way deeply affected will here have within itself far less re-

cuperative power than one which has been forced again and again

—

each year, perhaps—to rally against the most destructive attacks as the

price of its continued existence. Disturbances of the natural balance

of life, of the primitive and spontaneous system of reactions by which

the dift'erent groups of organisms are related, will therefore be unusu-

ally serious and lasting; and where such disturbances result from hu-

man interference, as by the yearly capture of large numbers of any

important fish, it is especially desirable that artificial means of 'com-

pensation be taken to restore the disturbed balance as nearly as possi-

ble. Excessive loss will be made good by natural n^nctions far more
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slowly than if it occurred to a pond or river species, accustomed, as

most of the latter are, to fill up rapidly enormous gaps in their numbers.

On the other hand, to multiply unduly by artificial measures any spe-

cies naturally abundant in such a lake will have scarcely a less dis-

turbing influence than to diminish its numbers in the same ratio. The

relatively nice balance between the demand for food and food supj)ly

which here naturally obtains is such that an extraordinary increase in

a species must soon react to diminish greatly its food resources—a fact

which will then take effect on the species itself, reducing it below its nat-

ural original level; and if both excessive capture and excessive multi-

plication go on side by side we shall have this result finally aggravated

to an extreme degree.

As fishes are caught before the end of their natural lives, but planted

by the fish-culturist when young, it is evidently the food of the young

wliich will be first and most seriously affected by overproduction.

Only a part of the adults, perhaps a small fraction, will live a life of

ordinary natural length, many being captured before they have attained

even the average size; but a far greater number, perhaps nearly every

one, must survive the earliest period and must consequently draw most

heavily upon the earliest food resources of the species when these dif-

fer from those of the adult.

The above considerations are brought forward here to show the espe-

cial importance to us of a study of the system of natural interactions

by which the animals of our great lakes affect each other, if we would

avoid the necessarily injurious consequences of our own interference

with the natural order there obtaining, and above all to show the extra-

ordinary value of a knowledge of the food habits and food capital of

the young. They apply perhaps more forcibly to the whitefish than to

any other species in the lakes ; because this is for several reasons the

most important purely fresh-water fish of the Great Lake region, and

proves to have a distinctly different food when young from that upon

which it is dependent later.

According to the recent census report,* more than twenty-one mill-

ion pounds of whitefish were taken in the Great Lakes in 1879, valued

at over three-quarters of a million dollars, and representing nearly half

the total sum derived from the lake fisheries of all kinds. These fish-

eries employ over five thousand men, and a fixed capital of one million

three hundred and forty-six thousand dollars. When we reflect that

this enormous drain upon the number of the species is necessarily, to a

- considerable extent, an addition to the natural tax levied upon it by its

enemies other than man, we see that there must be an artificial supply

l)rovided, or the fisheries will gradually fail.

The importance of the knowledge of the food of so valuable a species

needs "no demonstration, especially when we consider that, consistently

'Census Bulletin No, 261, September 1, 1881.
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with what has been said above, it may not be difficult to overdo the

work of iiropagation.

If the whitefish were to be multiplied indefinitely, without any atten-

tion to the character or abundance of its food supply, it would soon
reach such a number that it must infringe upon its own food capital,

diminish the average number of the animals upon which it depends for

subsistence, and so finally indirectly cripple itself. Then the money
and labor expended in its culture would be principally lost, and the last

state of the species would be worse than the first. An acquaintance

with the food of the young is especially necessary, because they are

planted by the fish-culturist when, having already absorbed the egg-sack

(the supply of food by which they are under natural conditions sup-

ported until they have time to scatter themselves widely through the

water), they are in a peculiarly helpless condition, unable to wander far

in search of subsistence, and compelled to find food speedily or perish.

One would say, therefore, that their alimentary resources and habits

should be well and thoroughly known, that the range, period, and

abundance of the organisms upon which they feed should be carefully

determined, and that each locality where the young are deposited should

be closely searched for the purpose of ascertaining whether their food

species occur there at the time in sufficient quantity to prevent imme-

diate starvation.

Previous studies of the food of young fishes of a variety of families,

reported in the third paper of this series, had shown that, with excep-

tions presently to be mentioned, the earliest food of all the families

studied consisted almost wholly of various species of Entomostraca and

some equally minute and delicate dipterous larvae. When that paper

was prepared, I had, however, no opportunity to study the food of the

young of any members of the family Salmonidoe, to which the white-

fish belongs, neither could I learn that any such studies had been made
by others ; and I could only infer the same fact with regard to this fam-

ily from the general character of the results obtained by the study of

the other groups. Even this inference, however, was rendered doubt-

ful by the discovery that the youngest individuals of two of the tooth-

less families (CatostomidsB and CyprinidsB) were not strictly dependent

upon the food elements above mentioned, but were likewise able to

draw upon much smaller organisms, namely, the minutest Protozoa

and unicellular Algae ; and as the adult whitefish is likewise destitute

of teeth, it was not by any means certain that their young would not

fall under the latter category. Upon looking up the literature of tbe

subject, I found that, although the food of the adult had been very well

made out in a general way,* only two items had been published respect-

ing the food of the young. In the report of the United States Fish

Commission for 1872-'73, an assistant commissioner, Mr. J. W. Milner,

made some experiments on young whitefish hatched artificially, sup-

* Report of the Uuited States Fish Commission for 1872-73, pp. 44-40.
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l^lyiug them with d number of articles of food, iu the hope of lindingr

something suitable for their nourishment.

"A few crawfish," he says, "were procured and pounded to a paste,

and small portions put into jar No. 1 ; the young fish ate it readily.

They were fed at night, and the next morning every one of them was
found to be dead. Jar No. 2 was supplied with bread crumbs, and the

fish were seen to take small particles in their mouths ; they did not die

so suddenly. Jar No. 3 was supplied with sweet cream, but no evi-

dence was afforded that the occupants fed upon it. A quantity of rain-

water was exposed to the rays of the sun for the purpose of generating

minute forms of life, and a teaspoonful was poured into jar No. 4,

morning and evening, in the hopes that their proper food was of this

character. In jar No. 5 a variety of food was provided—dry, fresh beef,

milk, boiled potato, and bread. The crumbs of bread and the scrapings

from the beef were all that the fish were seen to take into their mouths.

They died, one after another, very rapidly, and in a few days all were

dead." He further remarks: "This difficulty of procuring a suitable

food for the young whitefish has been the experience of the few fish-

culturists who have hatched them."

With the hope of ascertaining the natural food of these fishes, a few

specimens, representing young captured in the Detroit River, and others

from the hatchery, were submitted by Mr. Milner to Mr. S. A. Briggs,

a microscopist, of Chicago. Four examples were examined by Mr.

Briggs, two from each of the above situations. Those from the hatchery

contained nothing whatever, while those from Detroit Eiver contained

numerous specimens of two species of Diatomacese, viz, Fragilaria ca-

pucina and Stephanodiscus niagarce. The only fact at that time known
would consequently indicate that the earliest food of the species con-

sisted of Diatomacete.

The whitefish, as is well-known, lays its eggs in the open lake iu

autumn, the young not appearing until early in the following spring.

At this cold and stormy season, in the exposed situations where

tliey are to be sought it is practically impossible to find the young

fish; a fact which rendered the study of their earliest food a sub-

ject of unusual difficulty. There seemed, in fact, no x)racticable way to

reach satisfactory conclusions upon it except by experiment upon indi-

viduals artificially hatched.

In December, 1880, I made an arrangement, through the kindness of

Professor Baird, of the Smithsonian Institution, with Mr. F. N. Clark,

superintendent of the United States fish hatchery at Northville, Mich.,

for a sujjply of young whitefish to be sent me at intervals from the

liatchery under his control. The specimens furnished were taken from

two lots. The fishes of one lot, hatched January 18, were kept iu a

tank iu the hatchery, where they were supplied with water from a

spring, which had been cooled by exposure to the air in artificial ponds

before entering the hatchery, in order to retard the development of the
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ri.\ . The oidiuary ruu^^e of teuiperature iu the tauk was from 35° to

390. These fishes were fed daily with a paste made by griuding small

amphipod crustaceans (Gammarus) in a mortar.

The second lot, hatched January 20, was kept, unfed, in a perforated

tin box, iu a rivulet flowing from a spring, about 60 feet from its source.

The water had a uniform temperature of 47°.

Those in the spring, being in warmer water than the otliers, develop-

ed much more rapidly, and it was believed that the character and source

of this water was such as to furnish them at least a small supply of such

food as young fishes are accustomed to appropriate.

Ninety specimens were received from the hatchery February 9, at

which time they were three weeks old. They were thirteen mm. (half

an inch) in length by one in depth. The egg-sac was but partially ab-

sorbed in most of the lot, but in those most advanced was represented

by an oil globule back of the head. Tlie pectoral fins were well devel-

oped, but no trace of the ventrals had as yet appeared. The single

median fin extended well in fi^ont of the vent, and forwards on the back

nearly to the head. The opercles did not fully cover the gills. The
most highly developed specimens—those whose gill-sacs had nearly- dis-

appeared—had, at a short distance on either side of the symphysis of

the lower jaw, a sharji, strong, raptatorial tooth, curved backwards and

slightly inwards. The base of this tooth was very broad, and the point

acute and slender. At a point behind each of these teeth, about half

their distance from each other, was a second much smaller tooth, direct-

ed almost exactly inwards. The upper jaw was, however, wholl}^ tooth-

less.

These fishes were all i^assed under the microscope, after having been

rendered transparent, but only four of them contained anything what-

everj three a little dirt, and the fourth a minute fragment of the crust

of the Gammarus, with which they had been fed.

Of one hundred and eleven specimens received February 17, seven-

teen had taken food. I dissected nine of these and found fragments of

Gammarus and nothing else. Ninety specimens from the same lot were

examined February 25, and food was found in fourteen. Four of these

had eaten Gammarus fragments; two, larvte of gnats; one, a small

Gypris, and eight contained small fragments of the leaves and stems of

vascular plants, including a bit of a netted- veined leaf and a little i)iece

of pine wood. Thirty-nine specimens, the last of the lot, were received

March 15, and food was found in fourteen. I dissected nine of tliese,

finding fragments of Gammarus in four, a larva of a gnat, a Chironomus

larva, a larva of some undetermined fly, a minute vegetable fragment,

a Cyclops, a Cypris, and an undetermined Eutomostracau each in one.

Three hundred and forty fry from the hatching-house were examined in

all, in forty-seven of which (fourteen per cent.) more or less food was

discernible. Of the thirty-five dissected, eighteen had eaten Gammarus
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fragments; five, minute insect larvae; four, Entomostraca, and eight,

small particles of vegetation.

Only four lots were received from the spring, on the 9th, 14th, 17th,

and 25th of February, after which all died of starvation. In the first

hundred only one was found which had taken food, and this had eaten

a trace of filamentous Algse and a minute fragment of the parenchyma

of some higher plant, with a few diatoms. But one of the second hun-

dred contaiued even a trace of food, a minute quantity of some thread-

like Alga, the cells of which still contained a little chlorophyll. In the

third hundred likewise, food was found in but one. This consisted of

a few particles of vegetable parenchyma, doubtless derived from the

decaying plant structure in or around the water. In the third lot of

only forty-two specimens, six showed traces of food, consisting almost

entirely of a few filamentous Algse (including a fragment of Oscillatoria)

and a little vegetable parenchyma. Desmids and diatoms were observ-

ed in trivial numbers.

The total number received from the spring was two hundred and forty-

two, of which but eight were found to have eaten anything (a little over

three per cent, of the whole), and these had taken only Algse and veg-

etable fragments.

An example of the water of the spring sent me contained many Algse

but no animals larger than rotifers. The water of the hatchery, being

exposed in ponds of considerable size, afforded a better opportunity for

the development of animal life, to which fact was doubtless due the oc-

currence of insect larvae and Entomostraca in the intestines of the fishes

reared in it. The situation of the spring, on the other hand, was par-

ticularly unfavorable, as it was under the hatchery, and consequently

in the dark.

The observations above described on the specimens kept in spring

water have but little value, for the reason that evidently very little food

was contained in the water flowing through their cage. The vegetation

in the streams being chiefly filamentous Algae and the number of Ento-

mostraca apparently trivial, very little of either vegetable or animal

food could reach the little prisoners. It is not surprising, therefore,

that, notwithstanding their greater age and the higher temperature of

the water in which they were kept, a much smaller ratio of the speci-

mens had taken food than of those captured in the hatchery. From the

contents of their intestines we can only infer that these fishes, reduced

to a desperate strait by starvation, will snatch at almost anything con-

tained in the water. The result obtained by a study of those from the

hatching-house was more significant, but still unsatisfactory. It seemed

to indicate that in confinement whitefish fry will feed upon both ani-

mal and vegetable structures to some extent, and that they can be in-

duced to take minute fragments of the higher crustaceans, but not in

sufficient quantity to keep them alive. The fact that animal food was

more abundant than vegetable in this last lot indicates nothing of their
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natural preference, since it was doubtless also more abundant in the

water containing them.

More light was thrown upon the earliest food habits of these fishes

by the discovery of raptatorial teeth upou the lower jaw than by these

dissections of their alimentary canals. All the families of fishes which
I had previously studied, whose young were provided with teeth, were
found strictly dependent at first upon Entomostraca and the minuter

insect larvae ; while only those whose young were toothless fed to any
considerable extent upon other forms. The discovery of teeth in the

young whitefish, therefore, placed this species definitely in the groux)

of those carnivorous when young. The fact that the adult was itself

toothless interfered in no way with this inference, because other tooth-

less fishes (Dorsoma) whose young were furnished with teeth had been

found carnivorous at an early age.

The inconclusive character of the results thus far obtained made it

necessary to attempt to imitate more closely the natural conditions of

the young when hatched in the lake. In February, 1881, I obtained,

through the kindness of Mr. Clarke, twenty-five specimens of living young

whitefish, saved from a lot which he was planting in the waters of Lake
Michigan, off Racine, Wis. I succeeded in conveying these to the labora-

tory without loss, and there kept them for several days in a glass aqua-

rium and supplied them with an abundance of the living objects to be

obtained by drawing a fine muslin net through the stagnant pools of

the vicinity. These consisted of many diatoms and filamentous fresh-

water Algse, of two or three species of Cyclops, of Canthocamptus illinoi-

sensis, and Diaptomus sanguineus among the Copepoda, and of two rather

large Cladocera, Simocephalus vetulus and S. americanus. These little

fishes were kept under careful observation for several days, the water

in the aquarium being frequently aerated by pouring. Many of them

had, however, been injured by handling, and eleven of the specimens

died without taking food. It was soon evident that the larger Entomos-

traca (the Simocephalus, and even the Diaptomus) were quite beyond

the size and strength of these little fishes, and that only the smaller Co-

pepoda among the animals available could afford them any food at

first. These they followed about from the beginning with signs of

peculiar interest, occasionally making irresolute attempts to capture

them. Two days after their arrival, one of the young whitefish had

evidently taken food, which proved, on dissection, to be a small Cyclops.

During the next two days nine others began to eat, dividing their atten-

tions between the Cyclops above mentioned and the Canthocamptus,

and on the 22d two others took a Cyclops each and a third a Cantho-

camptus. One of these fishes contained still a large remnant of the egg-

sac, showing that the propensity to capture prey must antedate the sen-

sation of hunger. On the 25th the fourteenth and last remaining fish

captured its Cyclops and was itself sacrificed in turn. As an indica-

tion of the efficiency of the raptatorial teeth, it may be worth while to
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note tluit I .saw one of the smallest tisbes make a spriuj; at a Cyclops,

catch it, j»ive three or four violeut wriggles, and drop it dead to the bot-

tom of the tank.

As a general statement of the result of the observations made on

these fourteen tishes, we may say that eight of them ate a single Cyclops

each, that one took two, and another three of the same, that one took

a single Canthocamptus, that two specimens captured two each of this

genus, and that Anally a single fish ate Cyclops and Canthocamptus

both. The final conclusion was a highly probable inference that the

smallest Eutomostraca occuring in the lake would prove to be the nat-

ural first food of the species.

In order to test this conclusion with precision, 1 arranged a similar ex-

periment on a larger scale and under more natural conditions. Through

the generosity of the Exposition Company, of Chicago, I was allowed

the use of one of the large aquarium tanks in the exposition building on

the lake shore, and by the repeated kindness of Mr. Clarke, of North-

ville, Mich., I w^as furnished with a much larger number of living white-

fish. Five thousand fry wereshipijedto me in acan of water, but through

unfortunate delays in changing cars at intermediate points, about two-

thirds of these were dead when they reached my hands. Those living-

were immediately transferred to the tank through which the water,

taken from the city pipes, had already been allowed to run for several

hours. As this water is derived irom Lake Michigan at a distance of

tw o miles from the shore, and had at this time the exact temperature

of the open lake, the conditions for experiment were as favorable as

artificial arrangements could well be made.

Sending a man with a towing net out upon the lake with a boat, or

upon the remotest breakwaters, immense numbers of all organic objects

in the water were easily obtained. After inclosing the exit of the tank

with a fine wire screen, to prevent the escape of objects placed in it,

we poured these collections of all descriptions indiscriminately into the

water from day to day, thus keeping the fishes profusely supplied with

all the various kinds of food which could possibly be accessible to them

in their native haunts. From this tank one hundred fishes were taken

daily and placed in alcohol for dissection and microscopic study, to de-

termine precisely the objects lueferred by them for food. These were

examined at a later date, and all contents of the intestines were mounted
entire as microscopic slides, and i^ermanently preserved. A careful

study was of course made of the organisms of the lake, as shown by

the product of the towing net, and when the experiment was finally

ended an equally careful examination followed of the living contents

of the water of the tank at that time.

These fishes, like those previously described, had already reached

the age and condition at which it is customary to " plant" them in the

lake. The ventrals were still undeveloped, the egg-sac had nearly dis-

appeared, the four mandibular teeth were present, and the median fin
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exteiide«l from the tips oi" the pectorals on the belly to ;i point oi)positc

the middle of the same fius on the back. In most the egg-sac did not

protrude externally, being reduced in som6 to a droplet of oil, but re-

maining in a few of a size at least as great as that of the head. The
alimentary caual was, of course, a simple straight tube, without any dis-

tinction of stomach and intestine.

The sufferings of these fry in transit had doubtless weakened the

vitality of the survivors, and although every care was taken to keei> the

water of the tank fresh and pure, about one-third of those remaining

died during the progress of the experiment. The aquarium in which

they were confined was built of glass, and had a capacity of about one

hundred cubic feet. The temperature, tried repeatedly, stood at 42<^ F.

A steady current of the water of the lake was maintained through

this tank, entering through a rose, from which it fell in a spray, thus

insuring perfect aeration.

By far the greater part of the organic contents of the water of

the lake, as shown by the product of the towing-net, consisted of

diatoms i>i immense variety, which formed always a greenish mu-

cilaginous coating upon the inner surface of the muslin net. In this

were entangled a variety of rotifers, occasional filamentous Algai, and

many Entomostraca, the latter belonging chiefly to the genera Cyclops,

Diaptomus, and Limnocalanus among the Copepoda, and to Daphnia

among the Cladocera.

As the Entomostraca proved to be far the most important elements

of this food supply, the particulars respecting them may be properly

more fully given. The smallest of all was a Cyclops, then new, but

since described by me under the name of Cyclops thomasi* This little

Entomostracan is only .04 inch long, by .011 wide. The next in size,

and by far the most abundant member of this group, was a Diaptomus,

likewise new, described in the paper just cited, under the name of

Diaptomus sicilis. This appears in two forms, one evidently young in

the stage just preceding the adult. Full-grown individuals were .065

inch long by one-fourth that depth. The Limnocalanus was a much
larger form, evidently preying, to a considerable extent, upon the two

just mentioned. All the Cladocera noticed were Daphnia hyalina, an

elegant and extremely transparent species, occurring likewise in the

lakes of Europe. A single insect larval form (Chironomus) should

likewise be mentioned in this connection, since it had about the same

size and consistence of the Entomostraca, and was consequentlj' equally

available for food.

The specimens of each of the above species from a certain quantity

of these collections were counted, in order to give a definite idea of

their relative abundance in the lake. The Diaptomus nuudiered 225,

the Cyclops 75, Limnocalanus 7, Daphnia 3, and Chironomus larvj© 1.

*0a some Entomostraca of Lake Michigan and adjacent waters. American Natu-

ralist, Vol. XVI., No. VIII, Angnst, lP8t>. pp. filO and M9.
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It was a curious fact, however, that when the water was drawn off at

the end of the experiment, more thau half the Entomostraca were

Limnocalanus ; a fact pari ly to be explained by the predaceous habit

of the latter, and partly by the facts relating to the food of the fishes

themselves, which are presently to be detailed.

The fry were placed in the tank and supplied with their first food on

the evening of the 12th of March. On the 14th, one hundred specimens

were removed, and twenty-seven of these were dissected. Tw-enty

were empty, but the remaining seven had already taken food, all Cyclops

or Diaptomus. Three had eaten Cyclops only, and six Diaptomus,

while two had eaten both. Fourteen of these Entomostraca, seven of

each genus, were taken by these seven fishes. From those captured

the next day, twenty-five specimens were examined, of which nineteen

were without food. Of the remaining six, three, had eaten Diaptomus

and three Cyclops ; five of the former being taken in all, and ten of the

latter. Three specimens were next examined from those caught on the

19th of March, two of which had devoured Diaptomus and a third a

single Cyclops thomasi and a shelled rotifer, Anurcea striata. The
character of the food at these earliest stages was so well settled by

these observations that I deemed it unnecessary to examine the subse-

quent lots in detail, but passed at once to the specimens taken on the

23d. Twenty-six of these were examiued, and found to have eaten

thirty three individuals of Cyclops thomasi, fourteen of Diaptomus sicilis,

and fourteen of the minute rotifer already mentioned {Anurwa striata).

Two had taken a few diatoms {Bacillaria), and one had eaten a filament

of an Alga. Cyclops was found in sixteen of the specimens, Diaptomus

in nine, and Anuraea in eight, only two of them being empty. The
amount of food now taken by individual fishes was much greater than

before, one specimen dissected having eaten two Cyclops and six

Diaptomus sicilis, male and female. Another had taken five Cyclops,

one Diaptomus, and five examples of Anurwa striata. Still another

had eaten four of the Cyclops, four Diapotomus, and one Anuraea.

Twenty five specimens were examined from those removed on the

24th of the month, at which time the water of the tank was drawn

off and all the remaining fishes bottled. Four of these had not eaten,

but the twenty-one others had devoured fifty specimens of Diaptomus

sicilis, forty-seven of Cyclops thomasi, fourteen of Anurcea striata and a

single Daphnia hyalina, the latter being the largest object eaten by any

of the fishes. A few examples of their capacity may well be given.

The ninth example had eaten six Diaptomus, two Cyclops thomasi, and

one Auureea ; the tenth had taken eight Diaptomus, two Cyclops, and

an Anuraea ; and the twentieth, seven Diaptomus and three Cyclops

thomasi. In two of these examples were small clusters of orange glob-

ules, probably representing unicellular Algae.

Summarizing these data briefly, we find that of the 106 specimens

dissected sixty-three had taken food, and that the ratio of those which
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were eating increased rapidly the longer the fishes were kept in the

aquarium. Only one-fourth of those examined oh the 14th of the month
had taken food, while more than five-sixths of those bottled ten days

later had already eaten. The entire number of objects appropriated

by these sixty-three fishes was as follows : Cyclops thomasi, ninety-seven

;

Diaptomus sicilis, seventy-eight; Anurcea striata, twenty-nine; Daph-

nia hyalina, one. Seven of the fishes had eaten unicellular Algai, two

had eaten diatoms, and one filamentous Algae.

From the above data we are compelled to conclude that the earliest

food of the whiteflsh consists almost wholly of the smallest species of

Entomostraca occurring in the lake, since the other elements in their

alimentary canals were evidently either taken accidentally or else ap-

peared in such trivial quantity as to contribute nothing of importance

to their support. In fact, two species of Copepoda, Cyclops thomasi and
Diatomus sicilis, are certainly very much more important to the main-

tenance of the whitefish in this earliest stage of independent life than

all the other organisms in the lake combined. As the fishes increase

in size, vigor, and activity they doubtless enlarge their regimen by
capturing larger species of Entomostraca, especially Daphnia and Lim-

uocalanus.

A few words respecting the relative abundance of these species at

different seasons of the year and their distribution in the lake will have

some practical value. We may observe here an excellent illustration

of the remarkable uniformity of the life of the lake as contrasted

with that of smaller bodies of water already referred to in the intro-

duction to this paper. While in ponds minute animal life is largely

destroyed or suspended during the winter, the opening spring being

attended by an enormous increase in numbers and rate of multiplica-

tion, in Lake Michigan there is but little difference in the products of

the collecting apparatus at different seasons of the year.* There is a

slight increase in the number of individuals during spring and early

summer, but scarcely enough appreciably to afiect the food supply of

fishes dependent upon them. They are not by any means equally dis-

tributed, however, throughout the lake, my own observations tending

to show that there are relatively very few of these minute crustaceans

to be found at a distance of a few mile's from shore, and that in fact by

far the greater part of them usually occur within a distance of two or

three miles out. Indeed, the mouths of the rivers flowing into the lake

are ordinarily much more densely populated by these animals than the

lake itself, as has been particularly evident at Eacine and South Chi-

* For definite assurance of this fact, I am indebted less to my own observations

(whicb are, however, consistent with it as far as they go) than to the statements of

B. W. Thomas, esq., of Chicago, who, while making a specialty of the Diatomaeea«

of the lake, has collected and studied all its organic forms for si'veral years, obtain-

ing them from the city water by attaching a strainer to a hydrant many times dnring

I very month throughout the year.
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cago. Neither are tbey commonly equally distributed throughout the

waters in which they are most abundant, but, like most other aquatic

animals, occur in shoals. In the deeper portions of the lake many
species shift their level according to the time of day, coming to the

surface by night, and sinking again when the sun is bright.

These facts make it important to the tish-culturist that the particular

situation where it is proposed to plant the fry should be searched at

the time when these are to be liberated, to determine whether they will

find at once sufficient food for their support. A little experience will

easily enable one to estimate the relative abundance of the Entomos-

traca at any given time and place, and they require nothing for their

capture more complicated or difficult of management than a simple ring

net of cheese-cloth or similar material, towed behind a boat. This

may be weighted and sunk to any desired depth, so that the contents

of the water either at the surface or at the bottom may be ascertained

by a few minutes' rowing.

In conclusion, I wish again to express my great obligation to the

United States Fish Commissoner, Prof. S. F. Baird, and to Frank K
Clark, superintendent of the United States hatchery at Northville,

Mich., through whom, as already stated, the specimens were derived

upon which these studies were made. My best thanks are also due to

the Exposition Company of Chicago, and especially to their secretary,

the Hon. John P. Reynolds, for the use of a tank in the Exposition

building, and for many courtesies received while the experiment there

was in progress.



XIV.-REPORT OF EXPERIMENTS FOR DETERMINING THE
SMALLEST AMOUNT OF WATER IN WHICH YOUNG SHAD AND
EGGS CAN BE KEPT.

By Frank N. Clark.

June 8, 1880, I was requested to conduct a series of experiments at

the sbad-hatching station at Washington navy-yard, and to use as small

a quantity of water as possible both for the eggs and young fish. I ac-

cordingly arranged one of the cones with an aerator attachment for Ex-

periment No. 1.

June 9.—In the morning I placed in Cone No. 1 a portion of the eggs

taken the evening before (125,000), and also placed in Cone No. 2 the

same number. I commenced on Cone No. 1 by running 35 gallons of

water per hour. On Cone No. 2 there were 218 gallons per hour. The
aerator attached to No. 1 was doing the same work the larger amount
of water was doing in Cone No. 2. In the course of the day I reduced

the amount of water in Cone No. 1 to 23 gallous per hour, and found the

eggs had equally as good a motion as with the larger amount of water.

The motion of eggs in Cone No. 1 was considered as good as in No. 2.

June 10.—Eggs were examined in both cones and found to be equally

as good in Cone No. 1 as in No. 2.

June 11.—Eggs were examined in both cones. In Cone No. 1, with

aerator attachment, I found more fungoid growth on the unimpregnated

eggs than in No. 2. They were, however, kept free from the good eggs

by the force of air and water. In cones of eggs I have worked for the

last few years I have frequently-found eggs with the fungoid growth

to attach themselves to the good eggs. It Avas especially so when the

water was quite warm. I have always found it necessary in such cases

to add a greater flow of water.

June 12.—The fish were all out and appeared in as healthy a condi-

tion in Cone No. 1 as in No. 2. So far I have been unable to uote any
difference in the eggs or in their hatching other than is mentioned in

this report. In the evening of this day I removed 25,000 fish from each

cone, leaving 75,000 in each of the cones, with same amounts of water

(23 and 218 gallons). I find the fish in Cone No. 1 are not forced against

the perforated tin edges as in Cone No. 2. Accordingly it is not neces-

sary to attend to them as in No, 2, where it was absolutely necessary to

brush the fish away from the edges at least once in an hour to keep them

from filling the perforated tin and running over the top of the cone.

This I think one great advantage.

Jiinel^.—Fish were examined ; found them equally as good in No. 1

as in No, 2. TIk^ force t>t' air in Cono No, 1 seems to be rather violent

1 1]
7.^:;
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for the fish. I took the wire cloth fr®m bottom of cone. It made a

slight change in the air-bubbles, they were in finer particles.

June 14.—The fish appeared in a healthy condition. At 12 m. I arranged

one of the cylinder cans with an aerator attachment for conducting air

and water to the bottom of the can. The water and air passed down
through the pipe, and the overflow was through fine perforated tin at

the top of the can into the overflow chamber, where the water passed

out.

After arranging the can I immediately put into it 50,000 young shad

48 hours old. It had not been running more than ten minutes before I

discovered fish were running out the overflow in consequence of the

perforated tin at the overflow being too small a surface. I immediately

removed the fish and informed Major Ferguson of what had occurred,

and gave him my idea of what was wanted for the can. He had the

cover of the can made with a larger surface of perforated tin, and

this, after putting the 50,000 fish back in the can, I found held the

fish.

June 15.—In the njorning I discovered the fish in Cone No. 1 appear-

ing weak, in consequence, as I thought, of the violence of air and water

forcing them to top of cone, where the air-bubbles would break and

throw the fish to one side. In the course of the day I found the fish

were dying. In the can, which I shall designate as No. 3, 1 drew from

the bottom of the can about 50 dead fish. The balance of the fish were

looking well.

June 16.—There was a thorough examination made of all the differ-

ent experiments. The fish in cones were found to be in about the

same condition as the day before. The can, however, I did not find

the same. During the night there had been a stoppage of the water,

in consequence of which the fish were found all dead.

June 17.—The fish in Cones Nos. 1 and 2 were five days old. In Cone

No. 1, with aerator attachment, the -fish were dying quite fast. My
opinion is still the same, that the violence of air-bubbles is too severe

for the young fish, and weakens them or wears them out.

June 18.—I arranged another cone (No. 4) with aerator attachment,

and immediately placed in it 100,000 eggs taken the evening before.

There was an effort made to use a smaller quantity of water on this

cone, but without success. As soon as the water was reduced below

23 gallons per hour the aerator would not take in air. Thus it will be

readily seen the aerator will not supply the quantity of air with a less

amount of water than 23 gallons per hour. This lot of eggs was ex-

amined from day to day until all were hatched, and nothing of note oc-

curred different from No. 1.

June 19.—This morning I found the fish in Cone No. 1 all dead. The

probable cause was the violence of water and air. The fish in Cone

No. 2 were still doing nieely. They were turned loose in the Potomac

at 6 p. m. There were 40,000 young shad put in Can No. 3 to again

try the aerator. The fish in Can No. 3 did very well until the third
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day, when I fouud tbem dying very fast, probably from the impure

water caused by the can being closed.

JuTie 22.—I arranged Cone No. 1 with the aerator attachment, and put

in 125,000 eggs taken the evening before. The same amount of water,

23 gallons, was used on this occasion as on the others. Cone No. 4 all

batched and appeared in a very healthy condition. Out of the lot of

eggs in Cone No. 4 there were about 90,000 fish, making a very good

percentage. I took one-half of these fish and put them in Can No. 5,

running a smaller quantity of water than on any of the other cones.

There was no aerator attached to this cone. There were 18 gallons of

water per hour running in this cone. These cones were kept running

and were examined from day to day until June 2o, when the fish were

deposited in the Potomac in good condition.

June 2C.—On this morning I found the eggs in Cone No. 1 all hatched.

The eggs had been examined from day to day; found to be about the

same as the cones hatched before. On this day I was directed to dis-

continue operations at the navy-yard station, to move what fish I had

on hand, about 100,000, to the Smithsonian Institution, and to continue

my experiments there. The young fish were moved to the Smithsonian

on the morning of June 27, w^here they were placed in cones and cans.

In Cone No. 1, with aerator attachment, I placed 20,000 ; in Cone No. 2,

20,000; in Can No. 1, with aerator attachment, 20,000; the balance were

pliiced in Can No. 2. My experiments consisted of one cone with aerator

attachment, running 23 gallons of water per hour ; Cone No. 2, with no

attachment, running 15 gallons of water per hour. This was afterwards

reduced to 10 gallons per hour. In Can No. 1 1 ran 15 gallons per hour

until the rubber hose conducting the water burst, during the night of

June 27, when, of course, the fish all died. In Can No. 2 there was no

change of water during the night. The next morning I found the fish

all dead. The cones were examined from day to day, and at this writ-

ing, July 3, the fish in Cone No. 1 are nearly all dead. The fish in Cone

No. 2 are looking well. They are seven days old to-day.

From my experiments I have come to the following conclusions

:

When a small quantity of water is to be used in hatching it is abso-

lutely necessary to use the aerator to introduce the air with the water

at the bottom of cones in order to give the eggs the motion desired.

In every case where the aerator was in use, arid they were kept until the

fifth day, they commenced dying, and in twenty-four or forty-eight hours

all were dead. My oi)inion is that the violence of air-bubbles and water

weakened or wore tiiem out. When it is desired to keep the fish in cones

for any length of time, and to use a small quantity of water, I should

advise that a small quantity of water be run in the cone, as when it is

desired to use a limited supply of water a smaller quantity can be used

than with the aerator. In every case the experiment tried with the can

in which no change was given the fish proved disastrous in from six to

ten hours, according to the quantity of fish in the cans.

Washington, D. C, July 3, 1880.

S. Mis. 110 50
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Jiecord of UwiHrntnre ohHervations made at Wasliingion, D. C, from June 9, 1880, to July
3, 1880, 5(/ Frank X. Clark.

Cone No. 1. Cone No. 2. Cone Ko. 3. ConeKo.4. Cone No. 5,

Date.



XV -EXPERIMEiNTS UPON RETARDING THE DEVELOPMENT OF
EGGS OF THE SHAD, MADE IN 1879, AT THE UNITED STATES
SHAD-HATCHING STATION AT HAVRE DE GRACE, MD.

By H. J. Rice, Sc. D.

The report hereby submitted j?ives somewhat iu detail the methods and
results of the experiments in retarding the development of impregnated

shad-spawn which were carried on by Mr. F. IST. Clark and myself dur-

ing themouth ofJune, 1879, attheUnited States Fish Commission barges,

near Havre de Grace, Md. These investigations were instituted princi-

pally for the purpose of ascertaining the possibility and practicability

of transporting shad-spawn across the ocean, with a view to introduc-

ing American fish into European waters, and all of our efforts were

made with that end in view. Normally, as is well known, or as is gener-

ally considered at the present time, shad-spawn requires for its develop-

ment a constant although slight motion, and a continuous exchange of

fresh water. Under these conditions, whether produced naturally or

artificially, the spawn after impregnation will proceed iu its develop-

ment, and the young shad come to maturity, quickly or slowly accord-

ing to the temperature of the water in which they are placed. With a

temperature of 68° to 74° the ova will hatch out in from three to five

days. If the water is of a lower temperature, or about 56°, the develop-

ment will be much prolonged and the hatching take place in about

eleven days. Upon an ocean voyage the great difficulty to be sur-

mounted would be the lack of fresh water. Motion can be given to the

eggs, and the temperature can be kept at any point which may be desired

by means of ice, but all the water used with the eggs must be such as

can be taken on board at the beginning of the trip.

The questions to be answered, then, in regard to a shipment of the kind

proposed were, "Can shad ova be carried, and will they go on in their

development, in stagnant water, or in water which, although changed

as often as thought necessary, is not absolutely fresh ; or can they

be carried in some other manner, as for instance in an ice-chest, as is

done with some other kinds of fish-spawn, as that of the white-fish of

the Great Lakes for example"?" It is quite evident that if it could be

shown to be jjossible, even with considerable care, to carry shad-ova

in either of these ways, it would not be very difficult to transport any

quantity which might be desired to the other side of the Atlantic, and

[1] 787
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Fig. 1.—Ice-chest for shad-ejisra.

thus introduce there a species of fish which upon this side of the water

is considered one of the table delicacies of the season. We began oar

experiments by endeavoring to solve the second question first. For

this purpose an ice-chest was constructed under the supervision of Mr.

Clark. It consisted of a covered wooden box (Fig. 1, a) about 3 feet in

each dimension, within whick

was a second box or well, b, of

about one-half the size of th«

outer one. This well opened

upon one side of the chest

by a box-door, c, about 5 inches

in thickness, and so arranged

with slats, 1, 2, 3, 4, upon th©

inside that a large or smaU
quantity of ice could be packed

in it. The well was free from

the other sides of the chest all

around and on toj) by a space

of about 8 inches, nnd beneath

it was a drawer rf, of about 6

inches in depth. The well could

thus be entirely surrounded with

ice, and the temperature regulated by the amount of ic»

placed in the chest, and by more or less completely clos-

ing the door of the well and the cover of the chest. In

practice it was found that with a small amount of ice

around the sides of the well and in the drawer and door,

and a large cake upon the top of the well, an even and
moist temperature could be maintained throughout the

iclcheir^™^'
^°'

<iliest with very little trouble.

Within the well a series of trays (Fig. 2) were placed one above th«

other. They were made with wooden frames about 1 inch in thick-

ness, and were covered upon the bottom with cotton flannel. When
wanted for use the cotton-flannel bottom of the tray was thoroughly

moistened, and about 7,000 to 8,000 freshly impregnated eggs placed

upon it and carefully spread out with a feather. The temperature of

the eggs was then lowered very gradually until it was the same as that

of the well of the chest, the chest having previously been partially filled

with ice. The tray was then placed in the chest and kept at a uniform

temperature during the time of the experiment. The first lot of eggs

was placed in the chest on the evening of the 7th of June. This lot

consisted of about 25,000 eggs which were taken fresh from the spawnera

and distributed upon three or four trays. The temperature was reduced

very gradually to 37° when they were placed in the well, and kept at

370 and 38'^ until about 8 o'clock p. m. of the 9th of June. At this

time they appear to be all dead, and the temperature was allowed to
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rise to 55° which was about 10 o'clock p. m. same date, when a second

lot of freshly-taken eggs, of about the same number as the first, was
placed in the chest.

The temperature was then allowed to sink to 48°, and kept there, not

running below 47° nor above 49°. About 10 a. m. of the 12th the eggfi

of the first lot were found to be all dead and were thrown away, but
those of the second lot appeared to contain some good ones, and one

trayful was placed in a cone of fresh running water at a temperature

of about 750. Un the third day after, or on the 15th of June, about 20

or 30 young fish hatched from this lot.

At 12 m. of the 12th, after the trayful of eggs had been transferred to

the cone, a third lot of eggs was placed in the chest. These eggs had
been taken on the night of the 11th and kept in a cone of fresh running

water until the segmentation cap had entirely covered the yelk and the

young fish could be seen as a dark band along the side of the vitellus.

The temperature was now allowed to sink to 43^, and kept at about 45^

until 6 p. m. of the 14th, when all the eggs of both second and third lots

were found to be dead. Forty three degrees is thus undoubtedly too low

a temperature for shad spawn ; otherwise we ought to have had some
live eggs in either the second lot, which furnished live ones at 48°, or

in the third lot, which had been subjected to the low temperature for

only about two days. On June 17th, 10 ji. m., a fourth lot of freshly-

taken eggs was placed in the chest, where the temperature showed 64°,

and on the 20th a fifth lot was consigned to the well. In these latter

ova the young fish were so far advanced as to show the eyes, protover-

tebrae, ear-cavity, and the heart as a single-chambered pulsatile organ.

When these were placed in the chest the temperature was 55<3, and it

was kept at this point until the 23d, when both eggs and young fish

were found to be dead. In order to keep the temperature at 55° or5Co

very little ice was necessary, and it is possible that the eggs did not

have moisture enough to maintain them in good condition, since they ap-

peared to melt down into a mat-like mass after being in the chest for a

day or so. This was not noticed, or but very slightly, in the other cases.

Our only success, or partial success, with the ice-chest, then, was with

that portion of the second lot of eggs which was kept at a temperature

of 4S°. The young fish which were hatched from these eggs were ex-

ceedinglj- vigorous and hearty, and when we broke camp on the 24th,

or nine days after they had escaped from the eggs, they were about five-

eighths of an inch in length, with the rays of the dorsal, anal, and caudal

fins well advanced, the end of the notochord turned up very i^romi-

neutly, and the caudal tin slightly forked. They were about one-third

larger than some older fish which were in another cone and which had

been hatched out in the ordinary manner. In the stomachs of all of

these young fish I found a great many shells and remains of daphniae

and other small animals, and saw them, and especially the older ones

above mentioned, eat the dead of their own species.
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The trials whicli we have thus made seem to indicate that it is imprac-

ticable to carry shad-spawu in an ice-chest, as can be done with many

kinds of spawn, especially such as is laid in the fall or winter season.

But it is possible that more trials and greater precautions are necessary

before we can be positive in this respect, particularly as I am informed

that Mr. Welcher, now of the Michigan fish commission, has kept shad-

spawn in an ice-chest for a considerable time, and afterwards hatched out

Fig. 3.—Apparatus for using the same water over again in hatching shad.

young shad from such spawn. I am not conversant, however, witk

his method, nor do I know to what extent he was successful in such ex-

periments. But judging alone from our efforts, the results seem to show

that an ice-chest is seriously detrimental to the integrity of shad-ova.

So far, then, as our experiments have been carried, and as regards the

ice-chest, the question would have to be answered in the negative.

Our second set of experiments were then begun for the purpose of test-
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ing the feasibility of using the same water over and over again when
its temperature is kept below the normal condition.

Our apparatus, Fig. 3, as arranged for these experiments, consisted of
two reservoirs, a hatching-cone, and a steam-pump, and their connec-
tions. The first or supply reservoir (Fig. 3, a), was a small hogshead
•elevated about three feet above the floor or just above the level of the
hatching-cone b, which was of the ordinary pattern, with a rim of wire
sieving around the inside at the top with a gateway in it for the purpose
of letting dead eggs pass ofl" into the gutter, which ran around the top
of the cone outside of the sieve rim and so into the escape-pipe. The
€one was swung on braces attached to the side of the wall, and was con-

nected with the supply tank by means of a rubber pipe, c, passing from
the bottom of the reservoir to the bottom of the cone. The second res-

ervoir, <Z, was smaller than the first, and was placed under the floor and
below the hatching-cone with which it communicated by means of an
escape-pipe, e, passing from one side of the gutter at the top of the cone

down and over the edge of the reservoir can.

The apparatus was completed by placing the two reservoirs in communi-
<,'ation by means of a long tube, /, passing through the steam-pump g and
entering the top of the first reservoir. Water being placed in the large

reservoir a flow would take place into the cone, and the cone when full,

would overflow into the second reservoir, from whence the once-used water

•could be pumped back by the pump into the supply-tank, again to run its

circuit through the cone. In this manner we had a constant flow of water

in our cone, and as the end of the escape-]upe from the cone into the

lower reservoir and that of the supply-pii)e from the pump into the

supply-tank were considerably above the level of the water in their

respective reservoirs, there was also a slight amount of aeration from

the falling water.

The temperature of the water was regulated by keeping ice in greater

or less quantity in the supply-reservoir. Our first trial of this appara-

tus was begun on the evening of June S. The supply-reservoir and
<;one were filled with water from the bay and 50,000 freshly-taken eggs

placed in the cone. The temperature of the water was reduced to 45'^,

then allowed to rise to 52°, and kept at that temperature until the

morning of the 11th, when the eggs were found to be dead and were

thrown away, and the apparatus thoroughly cleaned. It is probable

that the low temperature of the water had its eflect in destroying this

lot. At 10 a. m. of the 12th the reservoir and cone were refilled and a

second lot of eggs placed in the cone. The temperature was 07°, and

was gradually reduced to 56'^, and kept for the most part at that point, al-

though on the 15th it rose to 04°, for lack of ice, consequent upon our

change of locality, but was brought back to 50° on the IGth. These

^ggs had been taken on the night of the 11th and kept until 10 a. m.

of the 12th in fresh running water, at 77°, before being placed in the

cone. When placed in the cone the segmentation cap entirely covered

the yelk, and the young fish, as was the case with lot Xo. 3 which was
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placed iu the ice chest, could be seeu as a dark baud around one side of

the yelk. These eggs continued their development, or at least a goodly

proportion of them did, up to the middle of the fourth day, when they were

well developed, showing eyes, protovertebrte, ear-cavity, and the heartas

a single-chambered pulsatile organ. They ajjpeared to be healthy and in

good condition ; but gradually the water became filled with sloughs and

decomposing animal matter, and early in the fifth day, or by the morn-

ing of the 17th of June, the fish were all dead. The eggs were accord-

ingly thrown away and the apparatus again cleaned and placed iu readi-

ness for a third trial.

It had become pretty evident that the trouble was in the water, and

we determined to try the next time the effect of more thorough aeration

upon it. Accordingly at 10 p. m. of June 17 a third lot of about 50,000

eggs was placed in the cone, with the water in the supply-reservoir at

72°. By 7 a. m. of the 18th the temperature had been brought down
to 64P, and by 12 a. m. to 53°. It was kept thereafter during the trial

at an average of 54°. At intervals of two to three hours after the

water had commenced running, the water in the supply reservoir and
that in a second cone, Fig. 'S, h, which had been arranged to receive

the outflow of the first before the water passed into the second reservoir^

was thoroughly agitated for five to ten minutes. This was accomplished

by the use of a dipper, running the dipper down deep in the vessels and

getting the water from near the bottom, then lifting the dipper high

above the vessels before pouring it back, so as to give the water as

much of a fall as possible. In addition to this method of purifying the

water a certain quantity was taken two or three times each day from

the surface of the hatching-cone. In this manner it was intended to-

take of that water which had just passed over the eggs about the same
quantity that would be added to the supply-tank as frevsh water by the

melting of the ice, and in taking it from the hatching-cone any sloughs

or dirt which had accumulated around the top of the cone could be in-

cluded. Under this treatment the eggs progressed in their develop-

ment and appeared in fine condition up to the middle of the fifth day^

or one day longer than those of the second lot. At this time they were

at the same stage of development as the second lot upon the fourth day
^

but it is to be borne in mind that the second lot was started in warmer
and fresh water before being placed in the cone, while these passed

through their entire development in the stale water. On the afternoon

of the fifth day the water, despite the constant aeration, began to

have a rank, fishy odor and to foam slightly in the supply-reservoir.

Notwithstanding this the eggs appeared in a good and healthy con.Iition.

On the morning of the sixth day, however, or the 23d of June, the foam

on the water was very considerable in amount and the eggs were quite

noticeably aflect^d. As much of the water as could ])Ossibly be spared

was then taken off through the hatching cone, together with as much
of the slough and dead material as could be separated from the good

eggs, and a filter of charcoal placed under the supply tube of the supply-
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reservoir. But tbis did not seem to stop the death of the eggs, and in

order to save the remainder they were transferred at noon of the sixth

day to a cone of fresh -svatei- at a temperature of about 73°. The stale

water had, however, apparently been too injurious to them and they all

finally died. It appeared to be pretty evident from this trial that while

artificial aeration would increase to a certain extent the time during

which the water could sustain the eggs in good condition, yet four auda
half or five days were about the utmost limit of time the same water could

be used over and over again. When used for this length of time the entire

vitality appeared to be taken Irom it. This was probably from the using

up of the oxygen contained in it, although the decaying organic mate-

rial, sloughs, and dead eggs, of which there are always more or less

mixed with good eggs, may have played a very important part in render-

ing the water unfit for sustaining life.

The end of the season was now at hand and good spawn was very

diflicult to obtain. We were thus prevented from trying other methods

«f using the water. The next method would have been to take enough

water on board at the beginning of the experiment, in addition to that

in the reservoir and cone, to enable us to give the eggs a complete

change of water, drawing oft' the old and putting the other in its place

once every three days.

If unused water—water which contains its normal amount of oxygein

and which has not passed over the eggs so as to become tainted with

decaying organic material—is all that is required to replace the used or

partially exhausted water of the cone, then there would be no difficulty

in keeping tlie eggs in good condition for a voyage of twelve or fifteen

days, for it would be an easy matter to carry sufficient water in extra

casks to make comi)lete changes every three days for this length of

time, or even longer. But as a trip can be made in from eight to nine

days, or as that would be the length of time which would elai)se before

fresh water could be obtained, it would hardly be required to make over

two, or perhai)s three, changes. From our experience this year it seem»

highly probable that such au attempt would be entirely successful, and

that a good proportion of eggs tlius treated could be hatched out and

the young fish distributed wherever it was desired to take them. ,Iu

gach au experiment the larger the amount of water i)assing over the

eggs the longer the time required to exhaust it or render it foul. If the

experiment should be tried again and for the same purpose, that is^

transportation across the ocean, the apparatus should be just such as

would be employed on ship board, and with the supply-reservoir mad©

as large as could be conveniently carried. Then, by changing the water^

aeration, and the use of a filter for the used water before it re-entered

the supply-tank, it would seem as if success could be assured. At leasts

if this method cannot be made to answer the purpose it is very ques-

tionable whether any can. Several cones instead of one could be used^

if desired, by simply connecting one cone with the next, each cone tak-

ing the outflow from the one preceding. In this case it would be ueces-
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sary to have the cones arranged in a series, each one with its toi> or

outlet considerably higher than the one into which it flowed, as in Fig.

•3 with the two cones, so that there should be sufficient motion in the

water to keep the eggs stirring.

It may not be out of place to notice the fact that the eggs kept in the

stale water were almost entirely free from any fungoid growth. Why
these eggs should be favored in this manner is hard to say, aud may be

a question wortby of farther research. As regards the influence upon,

the development of the germ, there was a very marked difference in the

two methods employed. In the ice-chest, in the case of freshly impreg-

nated ova, segmentation would go on until the "mulberry" stage had

been reached, or until a small limb or i)rotuberaince of small cells had

l)een formed upon one side of the vitellus. After this there appeared

to be an entire cessation of all development as long as the egg remained

an the chest or until the vitellus disintegrated.

In most cases disintegration or death did not take place for two or

three days, and up to this time the eggs had every appearance (other-

wise than that they did not develop) of being alive and in fair condition.

In the cone, however, development went on regularly and slowly from

the very first, aud continued until the water became of such a nature

:as to fail to longer nourish the embryos.

This development was such that in about two hours the "mulberry"

stage had been reached ; in sixty hours the segmentation cap entirely

surrounded the yelk, and the young fish formed a prominent welt along-

one side of the vitellus ; in seventy-two hours the eyes commenced to

show ; and in one hundred and eight hours, or four and one-half days,

the tail portion, or that part free from the yelk, was as long as the por-

tion attached to the yelk, the eyes very prominent, with the crystalline

lens formed, the ear-cavity forming a semi-circular depression upon the

side of the body above the yelk, the protovertebrae numerous, and the

heart a small, single-chambered body, situated just back of the head,

S^etween the yelk and anterior end of the central canal, and just begin-

ning to exhibit regular although somewhat spasmodic beats. In an

embryo developed in fresh running water, at a temperature of 68'^ to

740, those stages would be passed through, respectively, in four, ten,

twelve, twenty, to twenty-six hours, showing a retardation in the case

of the embryo kept in water at 50° of from three to three and one-half

-days. At this rate the young fish in the colder water ought to hatch

out in about eleven to twelve days, and would probably, from their

slower growth, be more hardy than those hatched in three to three and

one-half days. It is to be regretted that these exi)eriments could not

have been begun earlier in the season, thus giving plenty of time for

thoroughly studying the questions and arriving at some definite results,

for although it would appear as if the method last suggested might

he successful, yet a trial seems to be absolutely necessary before under-

taking an ocean voyage.

Washington, D. C, July 3, 1870.



XVI -ON THE RETARDATION OF THE DEVELOPMENT OF THE
OVA OF THE SHAD (ALOSA SAPIDISSIMA), WITH OBSERVA-
TIONS ON THE EGG FUNGUS AND BACTERIA.*

By John A. Kydek.

Several series of experiments at different times were undertaken by
persons connected with the United States Fish Commission having for

their object the sohition of the following- problems : " Is it possible to

lower the temperature of the water in which shad eggs are incubated

so as to greatly retard and prolong the process ? " " Is it possible to

prolong the period of incubation so that large quantities of embryo-

nized ova may be carried for long distances by land or water, so as to

effectively stock distant or foreign waters "? " These two queries, I think,

clearly state the objects of the experiments, and also tacitly indicate

the important results which would follow in case practical results shoukl

be attained.

That a decrease in temperature would impede or retard the develop-

ment of ova has been known for a longtime, and, without encumbering

this essay with references it may be asserted as a truth based on phys-

ical reasons and facts. Physiologists and biological philosophers, such

as H. Milne-Edwards and Herbert Spencer, have recognized and dis-

cussed the inlluence of fluctuations of temperature on physiological

processes. Every genus and perhaps even every species of fishes, in

the course of the early development of its ova, appears to present some

idiosyncrasy of behavior which demands that its characteristics shall

be studied before it is ventured to i)roceed with experiments of this

character. Practically the peculiarities of the ovum of the shad are

perhaps as well known as those of any si)ecies we are called upon to

deal with.

Sliad-eggs after impregnation are relatively large, measuring from

one-eighth to one-seventh of an inch in diameter. When first extruded

from the parent fish tliey measure about one-fourteenth of an inch in

diameter, are somewhat flattened and irregularly rounded in form ;

the egg-membrane, a true zona radiata, is much wrinkled and lies in

close contact with the contained vitellus. Immediately after impreg-

nation this membrane becomes tense, is filled with water which has

found its way through the membrane from the outside, and is now per-

* Secoud edition, revised.
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fectly spberi(.'al, having apparently gained very much in bulk. This

gain in size is, however, delusive; it is only the wrinkled egg-membrane
which has been distended with water; the vitellus or true germinal and
nutritive portion has gained nothing in size. The latter now lies in

contact with the lowermost part of the egg-memb:ane when the whole

ovum is at rest, and is always more or less depressed from above in the

form of an oblate spheroid. After the germ has been developed, which

is disooidal in form and placed on the surface of the vitelline si)here, it

nsually also occui)ies a lateral position on the vitellus when the ovum
is at rest.

The vitellus rolls about and changes its position inside tbe egg mem-
brane as the hitter's position is altered. The vitellus is lieavier than

water. A large space filled with fluid now exists between the vitellus

and membrane. No adhesive material is found on the outside of the

membrane, as in the eggs of the white perch and herring, as nia,\ be

readily demonstrated with the microscope, although when tiistextrude<l

they are covered with a somewhat sticky ovarian mucus. The ova are

heavier than water and rapidly sink to the bottom of the vessels in

which they are undergoing development. All of the hatching ai)pa-

ratus now used for their incubation in water is operated on the i)rinci-

ple ofa continuous flow, which keeps the ova constantly in motion. So
much for the physical behavior and constitution of the shad-egg, which

is necessary for the comprehension of what will be said subsequently.

It has been the experience of those intrusted with the work of look-

ing after the artificial incubation of the epigs of the shad that when the

temperature of the water was highest the process was completed soon-

est, and when lowest it took a disproportionately longer time. In illus-

txation of this fact the subjoined data, supplied by Mr. W. F. Page, are

of interest, from the records which were kept at the station on the Po-

tomac during the present spring (1881)

:

Lot No. 1. Lot No. 2.

Time in hatching 148 honrs, 309 hours.
Avcr.ipe temperature of water 57. 2° F. 64. 5° F.
Average tomperatme of air 61° F.

|
66. 1° F.

Lot No. 3.

70 honrs.
74° F.
70. 25° F.

This series of data shows that with a fall in the temperature of the

water down to 57.2° P. it took six days and four hours to complete the

development in the egg', with a rise in the temperature of the water

to 74° P. the process was complete in a little less than three days.

The difference in the times of hatching between lots No. 1 and 3 is 78

hours ; the difference in the temperature of the water used is only

KJ.So P. Is there a limit to the possibilities of retardation f Experi-

ment has shown that there is. The temperature of ice-water, 38° P.,

was found to be fatal at the morula or germinal disk stage of develop-

ment of the shad egg, in the course of exi)eriments made at Havre de
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Grace, Md., in 1880. The cells of the germinal disk became brownish, the
cleavage furrows obliterated, the disk tended to spread out and become
larger across. These phenomena indicated stagnation of development
and death. The second series of experiments, conducted by what is

known as the " dry method," in a refrigerator box provided with canton
flannel trays, devised by Mr. F. N. Clark especially for these experi-

ments, gave better results. We found that the ova merely kept damp
on the trays in an air temperature of 52° appeared to develop quite

normally, the only serious drawback being the rapid and more or less

fatal development of fungus, the mycelium of which would soon grow
over the eggs, penetrate the membranes, cause theni to collapse, trans-

form th-e protoplasm of the vitellus into fungus protoplasm, >ind kill

the ova.

The following abstract from my note-book, recording what was ob-

served in watching the results obtained from a trial of Mr. Clark's

apparatus, speaks for itself, though it would facilitate the comprehen-

sion of the matter if a series of explanatory figures could be introduced

:

" Eggs taken June 8 and put into refrigerator at t) o'clock p. m. ; exam-

ined June 9 at 9 o'clock a. m. ; exposed for 12 hours to a temperature

ranging from 54P to 00° F. Cleavage has advanced to the morula stage;

«. e., the germinal j>ortion of the egg is still discoidal, lies on one side

of the vitellus or yelk, and has not advanced beyond the condition ordi-

narily reached in three hours with the temperature 72° F.

" Same lot, June 9, 2.30 p. m., advanced but a little beyond the stage

just described above ; the germinal disk still maintains its character-

istics
J
development normal ; temperature 54° F.

'^ Same lot, June 10, examined at 9.30 a. m. ; segmentation cavity de-

veloped and blastoderm forming ; incipient embryo making its appear-

ance at one side. The blastoderm, however, does not yet cover more

than half of the upper hemisphere of the vitellus, a condition ordinarily

attained in six hours with the temperature of the water at 72° F.

Temperature in refrigerator box now ranging from 52° to 54° F. Eggs
of the same age, 3G^ hours, in a hatching-jar, have the vitellus com-

pletely inclosed by the blastoderm, the embryo formed, with eyes, ears,

and brain distinguishable, and the tail is budding out as a small,

rounded knob at the posterior end of the embryonic axis, which curves

around one side and now extends from one i)ole of the egg to the other,

embracing an arc of 180°.

" Same lot, in refrigerator, examined June 10, at 8.30 p. m., or nearly

forty-eight hours after impregnation, shows that the blastoderm has

grown down half way over the vit.dlus, like a hemispherical cap ; the

keel or carina has been developed. Temperature 53° F. in refrigerator

all day. Eggs in a cone of the same age, temperature of the water 65°

F., have the embryos well advanced, with the tail free and as long as

the portion of the body still in contact with the yelk, but the natatory

fold is not developed.
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" Eggs which had progressed a considerable way in development, so-

that the tail was somewhat more advanced than the stage last described^

and which did not yet have the eyes pigmented, were also experimented

npon at this time. In consequence it was learned that such might be

suddenly transferred from the water in which they had previously been

undergoing development to the damp cotton-cloth trays without injury

from such sudden and continued exposure to an air temperature of 53*^

r. A most striking fact was that in such as had the choroid or pig-

mented coat of the eyes in process of development had the formation of

the pigment arrested in correspondence with the general arrest of de-

velopment observed.

" Returning to the eggs of the 8th June, these were examined June

11, 9 a. m. Development is still normal; the eyes are perfecting, but

the perfectly normal blastoderm does not yet quite cover the vitellus,

the diameter of the opening at the caudal pole, where the vitellus or

yelk is still exposed, being equal to about one-seventh of the circumfer-

ence of the egg. Temperature during tbe night 49.5° F.

" Other lots of ova, taken on the 6tli and 7th of June, and removed from

the hatching-cones and put on the cloth trays in the refrigerator box,

have been greatly retarded, but the development is normal, no abnor-

malities whatever having been observed. The lot taken on the 8th and

I)ut into the refrigerator on the 9th, after having been in the water for

twenty-four hours, are well advanced, the tail being twice as long as the

portion of the embryo's body attached to the yelk, and the fin-folds being

nearly fully developed dorsally and ventrally.

" The eggs first put into the refrigerator on the evening of the 8th

June now show a disposition to wrinkle, i. e., part with the water

inclosed between the egg-membrane and the vitellus, and are collapsing.

Perhaps this is due to evaporation."

Afterwards I abandoned the view that evaporation was the cause of

the collapse and wrinkling of the egg-membranes. lam now fully con-

vinced that it was due to the invasions of a fungus.

" Same lot of eggs of June 8 examined June 11, at 7 p. m. Blasto-

derm not yet quite but very nearly closed over the vitellus. Only a

very small round opening at the tail of the embryo marks the point

where its closure is about to take place. Temperature 53° F. in refrig-

erator. Development normal in those which are not collapsing, after

remaining seventy hours on the trays.

" June 12, 11 a. m., eggs of June 8 in refrigerator for the n^ost part

still alive. Temperature 52'^ F, Development has been normal up to

this point ; the blastoderm has closed over the vitellus, and the tail is

just beginning to bud out as a rounded knob, as in twenty four to thirty-

six hour embryos hatched in water ranging from 80° to 72° F.

" Eggs of June 7, partially developed, have commenced to collapse in

the refrigerator box. This appears to be due to thegrowth of the fungus;

on the ova.
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" June 13, 10 a. m., examined the eggs put into the refrigerator on the
night of the 8th. They are now nearly all dead. Those not affected

with fungus mycelium still plump and normal in development ; caudal
knob but a little more prominent than when examined on the 12th, at

11 a. m. Temperature in box 53° F."

We may sum up the result of these experiments as follows

:

After a little more thanfour and a half days the ova of the shad exposed

on cloth trays to a temperature of about 52^" F. have not advanced further

than they loould hare done in trafer at a temj)eratnre ofS(P F. in 24: hoursy

or in 30 to 36 hours in water at a temperature of 71° to 68° F.

But after four and a half days our embryos have not yet passed through

half of their development, so that it would be safe to say that the period

of incubation at this rate could be j)rolougetl ior nine days, or a jjeriod

long enough to readily admit of the transportation of ova so retarded

across the Atlantic to England, France, or Germany. The bar to our

complete success, however, was the rapid and fatal development of the

fungus, which is probably a saprolegnious form identical with the one

commonly productive of more or less loss in hatching out ova in water

in all the forms of apparatus which I have seen used. If attention were

directed to a means of destroying the germs of these organisms I think

success might be very confidently anticipated. To effect the complete

destruction of the spores in the water used, and to prevent their ever

coming into contact with the eggs,up6n which they lodge, germinate, and

grow, are the preventive measures to be adopted. These measures are,

I believe, feasible, but may involve some trouble in their execution. The

experiments of Tyndall and Pasteur have taught us that it is possible to

sterilize any fluid and render it absolutely free from all forms of organic-

germs by energetic boiling, taking care afterwards to exclude the germ-

laden air by means of stoppers of cotton wool, or by hermetically seal-

ing the vessel. Such a method would, of course, not answer in this case,

as in sealing up a vessel containing the eggs in sterilized water they

would be smothered. The precautions which are practicable, however,

are these : (1) Take care to scald and thoroughly sterilize the pans into

which the fish are spawned
; (2) take care to wipe the spawning fish

clean, and, above all, avoid rubbing off" the scales or to allow these to

drop into the spawn or milt
; (3) use only sterilized water to " bring

up " or water-swell the eggs; (4) take care to scald out the refrigerator

and cloth trays, so as to sterilize these of any germs
; (5) it would also

be necessary to boil and sterilize enough water to keep the eggs and

cloth trays moist during the ])rocess of retardation
;

(G) the sterilized

water should be kept tightly covered in a clean vessel
; (7) in managing

the refrigerator care should be taken in opening and closing it, and in

order to ventilate it the opening in the upper part of the chamber for

the admission of air should be provided with a filter of cotton-wool
; (8)

it would be necessary to scald and sterilize new cotton cloths, since

these are almost always laden with germs. These precautions observed.
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with scrupulous care would insure success, as far as the danger from

fungus is concerned, in conducting this mode of retarding development.

The second series of experiments were conducted at Washington, in

association with Col. M. McDonald, this gentleman having kindly

undertaken to aid in the work of experimentation, by means of various

ingenious forms of small and convenient hatching apparatus of bis own
devising, mostly made of glass. The method pursued consisted partly

in treating the eggs for some time on the dry principle on trays, com-

pleting the incubation afterwards in the glass apparatus fed with water

from a coil of tin pipe kept under ice in a refrigerator. This enabled us

to maintain the temperature of the water supply at a pretty constant

point, ranging from 00° to 63° F. It was necessary, on account of the

distance which the eggs had to be transported, to use trays covered

with damp cloths, on which the impregnated, water-swollen ova were

carried in transit from the spawning grounds. The experiments were

conducted in the basement of the Smithsonian Institution, where some

of the trays of eggs were placed in a refrigerator and others put directly

into the water at the temperature stated above, using the McDonald
apparatus. The results of these experiments were of great interest and

of considerable value, as giving us data for certain precautions to be

observed in the conduct of future work and experimentation, as may be

learned from the account of them which follows.

Colonel McDonald found it necessary to devise some ready means of

transporting the ova from the spawning grounds over a score of miles

down the Potomac. This necessity for an expedient proved that the

transportation of ova by the dry method immediately after they had

been water-swollen was possible, and that it would answer for long dis-

tances. To illustrate : some were kept on the trays in good condition

for seventeen hours, in the ordinary temperature of the air, 70° to 8(P

F., prevailing at that season of the year (July). When the temperature

of the air was up to 90° F. it was found that the ova carried on trays

and allowed to remain on them would t«nd to spoil quickly, as Bacteria

undVibriones were distinguishable on all the spoiled putrescent ova care-

fully examined under the microscope. It is therefore evident that in

warm weather, in transi^orting ova by the dry method for long dis-

tances, it would be necessary to take certain precauiionsto j)revent the

access of the germs of such putrefactive organisms to the eggs. Essen-

tially the same method of procedure recommended to guard against the

introduction of the spores of the saprolegnious fungus to the eggs would
apply here. Such j^recautions, however, would only be necessary where

it was desired to retard the develoj^ment for a long time, in case it was
desired to transport the ova loug distances. I think it would be found

practicable to carry eggs on trays on damp cloths for a period of twenty-

four to forty-eight hours without the least difficulty, provided a refrig-

erating apparatus was constructed in which the temperature could be

kept at 60° to 05° F. ; below this temperature it would not be safe to go
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for the ordiuary purposes of transport-ation from the spawning grounds

remote from the hatching stations. An important matter to attend to in

the application of the above plan will be to effectively scald the cloths

which are laid in the trays each time before they are again used, or else

they will become the nidus of untold myriads of putrefactive germs
which will lodge from the air in dust, and the retention and develoj>meut

of which would be favored by whatever of mucus, dead eggs, egg-mem-
branes, and blood might adhere to the cloths from one time to another.

The putrefactive germs always liable to be conveyed in the impalpa-

ble dust constantly suspended in the air of houses in this latitude are

consequently much more insidious in their approaches than the germs
or spores of the saprolegnious faugus, which ordinarily causes a considera-

ble loss of eggs in the hatching-cones. The eggs attacked by the fungus

in the water first turn white; the egg-membrane then shows a disposi-

tion to wrinkle or become flaccid; the mycelium or growing stage of the

fungus is now in active progress. The mycelium is simply a felted mesh-

work of branching fungus cells, which appropriates the substance of the

egg and completely envelops its membrane. In this (,stage it is com-

paratively harmless. Afterwards from the felted mycelium threads club-

shaped cellular prolongations grow out, which radiate in all directions

like the seeds on a dandelion seed-head. In time each one of these club-

shaped heads of the fungus, to the number of hundreds on every alfected

f^gg, develop a large number of spores or germs on the inside ; directly

the end bursts open and the minute spores swarm out of the club-shaped

spore-case in great numbers. Each of the spores is capable of independ-

ent movement by means of long vibrating filaments attached to it at one
end. These wander about in the water, lodge on healthy eggs, and grow
on and destroy them, so it is important that infested eggs should be

removed as soon as they make their appearance in the hatching appa-

ratus. Kiihue and Cohn have shown, however, that a temperature of

140° F. is sufficient to kill the germs of Bacteria and other putrefactive

organisms, and it is very likely that such a temperature or less than the

boiling point of water, 212° F., would be quite sufficient to clear off and
kill uny fungus germs which might adhere to the pans, trays, and cloths

used in the transportation of ova.

The preceding account of the development, destructive growth, and
maturation of the spores is from personal observations made on eggs
infested with fungus in the hatching-cones on the barges at Havre de
Grace in 1880, and it is only introduced here to direct attention to some
possible means of staying or mitigating its ravages. I do not pretend
to know the species by its botanical name. I leave its identification for

the cryptogamic botanists; practically a knowledge of its life-history

sutfices for our purposes.

The following record of the most salient features of my observations,

made in association with Colonel McDonald, is on the whole not as en-

couraging as the experiment made at Havre de Grace, Md., but it is of

S. Mis. 110 51
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value ou account of the pathological changes or deformities which it

was found were induced in embryos when they were subjected to too low

a temperature. Only in the very late stages did they appear to be com-

paratively free from this influence tending to the production of de-

formities.

A lot of eggs which had the germinal disk biscuit-shaped and nor-

mally developed were placed on trays in the refrigerator in the evening,

in an air temperature of 45"^ F. They were found in apparently normal

condition after twenty-four hours had elapsed, but had made little or no

progress in development. After twenty-four hours more, or after expo-

sure for forty-eight hours to an air temperature of 45° F. on damp cloth

trays, the germinal disk was found to be deformed and dead, being hel-

met-shaped, with one or two constrictions or furrows running round it.

The vitellus or yelk still retained its normal appearance, however, the

vitelline spheres being clear, with the protoplasmic mesh-work envelop-

ing them in a normal way. Of the same lot, those which were taken out

of the air temperature of 45° F. and put into water at 74° F. hatched
out normally in a good percentage, without deformities, showing that

a sudden transfer to water at a much higher temperature was not at-

tended with difficulties. The prolonged stay of forty-eight hours of the

the same lot in the refrigerator at 45° F. showed that complete arrest

of development and death would supervene, and that a profound abnor-

normal change in the form of the germinal disk would result.

Another series of experiments with eggs kept in a temperature of

64° F. showed the same tendency to retard development as was shown
by the Havre de Grace experiments. Embryos of the same age in water

at 74° F. developed nearly twice as rai)idly.

Other experiments showed that eggs which had been retarded in de-

velopment at a temperature a little below 52° F. for two days exhibited

a tendency to develop abnormally. The abnormal phenomena which
were noticed principally aliected the notochord or embryonic axial car-

tilaginous rod, which had a tendency to become bent and twisted, while

constrictions were also apt to appear, giving it an irregular, beaded, and
generally misshapen appearance. Such deformities seemed to affect

only the caudal portion of the notochord, the portion toward the head
end of the embryo being normal in its appearance. In this way great

deformities of the tail arose, so that in a microphotograph of an embryo
two-thirds developed the tail, instead of being gracefully bent flatwise

to one side, is abruptly bent downwards and then upwards, so as to be
approximately V-shaped as seen from the side.

Sometimes the deformation of the tail would only be noticeable at its

extremity ; at others the deformed portion of the notochord would ex-

tend some way forward over the yelk beyond the point where the tail

originated, as it budded out from above the point where the blastoderm

closed. In no instance was it observed that any deformity or disturb-
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ance of the structure of the yelk took place, or that the epiblastic or

hypoblastic coverings of the latter were distorted.

The epiblastic coverings of the tail, however, showed a tendency to

crumple and become distorted. It was also commonly noticed that the

epiblast showed a tendency to proliferate or throw out masses of cells

in the form of irregular knob-like clusters. These increased rather than
diminished in size as development progressed. No other structure of

epiblastic origin took part in the tendency to become misshapen. The
eyes, nasal pits, and ear capsules were normal in every respect. The
heart pulsated more slowly than in embryos hatched in water of the

usual temperature. This was probably due to the benumbing effects of

the low temperature.

When deformed embryos were transferred to water of 74° F. they
showed no signs of regaining their normal shape, but, on the contrary,

the deformity seemed rather to be aggravated as development pro-

ceeded. This was the case also when transferred to water ranging from
a temperature of GOo to 64° F. Once established, any deformity in de-

velopment seemed irremediable by any further stages which might be
necessary to complete the developmental processes undergone in the

egg-

In the light of these researches, taken in their entirety, it would
therefore appear that 55° to 53° F. is about the limit to which we can
with safety reduce the temperature in which the ova of the shad will

undergo their normal development. This temperature would give us,

approximately, nine days as the longest period of incubation attainable,

time sufficient, added to the four days required for the young to absorb the

yelk-sack, or thirteen days in all, to take embryos to be incubated on the

route all the way across the Atlantic, or even as far as the Danube or

Black Sea. Even this, period maybe somewhat extended, since it is

l)0ssible to retard the absorption of the yelk-sack of the young fish by
keeping them in water of 60° to 65° F. A temperature of 55° F. would
probably not be injurious at this stage. I have kept the young in water

at 38° F. for half an hour without apparent injury. They had been
hatched only a short time before. The cold would benumb them, and
they would lie quietly at the bottom of the A'essel until restored to ac-

tivity as they were warmed up in water of over 70° F., to which they

were at once transferred without harm. The muscular masses at the

sides of the body were benumbed, as indicated by the quiescent behav-

ior of the embryos. Tissue metamorphosis would be hindered by such

a fall in the temperature of the water. We saw that the cold caused

the pulsations of the heart to diminish in rapidity. This abatement in

the activity of the forces concerned in the transformation of the stored

protoplasm of the yelk into the structures of the growing embryo would
be very marked in consequence of subjecting young shad to a tempera-

ture of 55° F. By this means, reasoning from what we know of the

other phases of development when exposed to like temperatures, the
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absorption of the yelk might be retarded so as not to be completed for six

or seven days. This would give us, added to the maximum period of

incubation of nine days at 53° F., a total of fifteen days, a period cer-

tainly long enough for all practical purposes in the transportation of

young fish for stocking puri)oses.

I would take this opportunity to remark that it must, however, be

borne in mind that the growth of an embryo in the egg is different from

the growth of the young animal after it has been hatched and begins

to feed. The fish embryo has a store of food, which is inclosed in the

yelk-sack, which can scarcely be said even to be transformed ; it only

suffers a change of place, as particle after particle of the yelk substance

is remo\ed and built up into the structures of the growing embryo.

This transfer is effected through the blood, and also by apposition from

below. The young growing animal in feeding must truly transform the

protoplasm which it eats; it must digest it; it is carried into the blood

as chyle, and so to all parts of the body to repair the waste incident to

the exhibition of life. The two processes, upon careful comparison, are

wholly unlike. A fall in the temperature diminishes the rate at which

this transfer of the yelk substance to the structures of the growing em-

bryo takes i>lace. The frequency of the pulsations of the heart decreases

;

consequently the yelk substance which is in contact with vascular sinuses

below the embryo is not taken into the blood as rapidly. The result of

all this is that the absorption of the yelk is impeded and made to min-

ister to the development and growth in size of the young fish for a

longer period.

A few other points and I have done with this part of the subject for

the present. Most steamships now use fresh water distilled by an appa-

ratus specially constructed for the purpose. This water, provided the

most ordinary care was exercised in the storage, would be well fitted

to use in the process of retardation. The eggs carried on the trays

ought to be occasionally sprinkled with pure sterilized water. The
distilled water supplied aboard steamships answers this description

fully, and almost everything is accordingly ready to our hands. To
reduce the temperature of the water used in the latter stages of devel-

opment, when it would be necessary to transfer the eggs to water, say

on the eighth day, or after they had been for eight days on the damp
trays, it would be desirable to avoid contamination of the water from

the ice. To avoid this the water should pass through coils of block-tin

pipe, placed in tubs, and kept filled with cracked ice ; thus we could

lower the temperature to at least 60° to 58° F. The same water might

be used several times over, because with care it would be so slightly

contaminated with organic matter that putrefactive processes could not

go on to any hurtful extent. The low temperature would also tend to

arrest any tendency to putrescence. How to maintain a uniform tem-

perature in the refrigerators, so as to guard against dangerous fluctua-

tions of temperature, appears to me to be a matter of some difficulty,
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because sudden meteorological changes, such as we sometimes experi-

ence in this latitude, would influence the working of the apparatus.

The best regulator would probably be a faithful attendant. The con-

trol of the temperature of the water flowing through coils surrounded

with ice is, in the light of experience, a comparatively easy matter, as

it has been found that in a coil of a given length the fluctuation in the

temperature will not vary more than three or four degrees, if a little at-

tention is bestowed in regulating the flow and keeping a good supj)ly

of ice packed around the coils.

The prevention of leakage or loss of water from the apparatus would

be entirely overcome, both on board cars and steamships, by the adoption

of the closed glass hatching-jars, of various forms, devised by Colonel

McDonald. They appear to be cheap, and are very economical of room.

There can therefore be no objection to the introduction of the apparatus

into vessels and railway express cars on the score that it makes objec-

tionable slop and slush on the floors or decks.

The foregoing, it appears to me, is an approximate solution of the

problems which we set out to answer. Whether we are right another

season's work ought to enable us to decide practically and finally, as we
can now take up the subject intelligently. The preliminary experimental

work has been completed.

LATER OBSERVATIONS ON THE RETARDATION OF THE DEVELOPMENT
OF THE OVA OF THE SHAD.

The following data sui)plemeut and confirm in a somewhat remark-

able manner the arguments put forth above. The facts there recorded

were the results of experiments carried out with the help of apparatus

specially designed to artificially lower the temperature of either the air

or water in which the eggs were hatched. The value of the present series

of observations depends entirely upon the fact that no artificial means

were resorted to for the purpose of lowering the temperature, but that

the eggs experimented upon, obtained, as they were, as early as the 9th

of April, were, in consequence of the then i^revailing low temperature

of the water, subjected to no extraordinary or artificial condition arising

from the use of a complex water or air cooling apparatus. The temper-

ature of the water of the Potomac during the progress of the incubation

of the eggs in question was at times as low as 48° F., but as a rule the

water then in use in the McDonald hatching-jars, the apparatus utilized

in the experiment, fluctuated only between 50° and 50° F., and even

then very gradually, as the variation during any one period of twelve

hours was rarely more than 1° F. There was a gradual but very

slight rise in the temperature of the water from the beginning to the

end of the experiment, which covered seventeen days. This grad-

ual rise was covered by 6° or 7° F., as already stated. The average

temperature of the water for the whole period was 53fo F., which.
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as we see, was only a little above tbe " danger point," 52° F., if we
may so call it, as indicated by my observations made in association

with Messrs. McDonald and Clark last year. The results of this experi-

ment have shown us that it is possible to retard the development of

shad ova so as to prolong the period of incubation for a period five

times that normally occupied in the process in the height ofthe spawn-

ing season, or for almost fifteen days. During my somewhat extended

observations on the eggs of this species no such length of time of in-

cubation has been recorded, nor has any one, to the best of my knowl-

edge, recorded the fact that under such conditions of temperature the

progress of the evolution of the embryo was perfectly normal, as was

the case in the instance now to be described. Several persons have in-

sisted that shad ova developing in too low a temperature would be found

to be imperfect, especially the eyes, which, it was said, did not ap-

parently develop at all. The lowest temperature in which I have seen

shad-ova develop normally was 49.5° F., as recorded in my report of

the experiments during the spring of 1881. Neither in those nor in the

embryos which are the subject of this paper was any abnormality ob-

served in the development of the eyes or optic vesicles.

Now for the history of the progress of the experiment and the ova.

The latter were taken at one of the Potomac stations organized upon

the plan proposed by Colonel McDonald, They were impregnated on

the 9th of April at 7 p. m., and brought to the Armory on trays and

spread out on damp cloths by Spawntaker Jones. They were placed

in one of the McDonald jars on the morning of the 10th of April, but, un-

fortunately for the fullest fruition of our hopes, during the night, ow-

ing to an accidental occurrence or to the meddlesomeness of some irre-

sponsible busy-body, too large a supply of water was turned on, caus-

ing the largest proportion of the eggs to be thrown out by way of the

escape-pipe of the jar. What were then left, amounting to probably

two or three thousand, had to suffice for the material for this account of

their development.

On the 11th of April the temperature of the water was 57° F. It

had been about the same or a little lower on the 9th and 10th ; the water

of the Potomac, from which they were obtained at Ferry Lauding, was

on those dates as low at 48^ F. On the 12th the thermometer in-

dicated a temperature in the hatching apparatus ranging from 50°

to 51.5° F. On the 13th the temperature ranged from 51° to 52° F.

This was the fourth day, and sketches taken from the eggs at this

time showed that the blastoderm was just about to close, a condition or-

dinarily attained in a temperature of 74° F. in somewhat less than twenty-

four hours. On the 14th of April the temperature was 52° to 54° F.

;

on the 15th, 53° Fahr. ; on this, the sixth day, the tail began to bud out.

On the 16th the temperature was the same as on the previous day, and

the tail had by this time, the seventh day, grown to about one-third

the length of that of the just-hatched embryo. On the 17th, the tern-
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perature was 53.5o F. ; ou the 18th, 51.5° to 52° F. ; on the 19th,

53° to 53, jO F. ; development still normal. On the 20th the tem-

perature ranged from 53° to 54°; on the 21st, 55° to 55.5° F., and
about this time, or on the twelfth day, the eyes began to show the first

signs of pigmentation, becoming a shade darker than hitherto, verg-

ing toward brown. On the 22d the temperature of the water was 56°

falling to 55.5 o F. On this, the thirteenth day, a few began to hatch

;

the eyes were now fully pigmented and normal in their development.

On the 23d the temperature of the water was 55.5° to 54° F. On
the 24th the temperature was from 54° to 54.5° F. During the

23d and 24th days of April the hatching continued, most of the em-
bryos having ruptured their inclosing membranes on the 24th of April,

or the fifteenth day of incubation. On the 25th the temperature
ranged between 54.5° to 55° F., and on this date, or the sixteenth

day, a few of the ova still remained unhatched. On the 26th the tem-

perature was 55° F. ; all of the ova were now hatched, and no ab-

normalities of any sort were noticed. The embryos, however, were for

the most part lost, owing, as I think, to the circumstance that the water

was allowed to flow too rapidly and violently through the hatching-jar.

The behavior of the hatching-jar was most admirable, but would
have been still better had there been a larger quantity of eggs put into

the apparatus. The most meritorious feature of the apparatus is the

almost entire non-development of the saprolegnious fungus, which

causes so great a mortality in some other forms of hatching contrivances

in which all of the ova are not in continual movement. The very grad-

ual, gentle, and continual rolling movement of the ova upon each other

in the jar apparently prevents the spores of the fungus from adhering.

The cleanliness of the apparatus is also to be commended, whereby the

use of skim-nets for cleaning is dispensed with, while the material

of which it is made—glass—enables one to watch the progress of devel-

opment very satisfactorily from the outside of the jar with a hand-glass

or ijocket lens of moderate power.

On the seventeenth day of the experiment the hatched embryos were

in the condition of those normally developed at 70° to 75° F., the

yelk being ovoidal, clear, and plump. At the rate at which the develop-

ment progressed it would take five times as long to absorb the bulk of

the yelk of an embryo in a temperature of 53.75° F. as at 75° F.,

or about twenty-five days. This period, added to the prolonged time of

incubation at 53.75° F., would cover a space of fort}' days, or more

than twice the time required to carry embryo shad to the farthest con-

fines of Europe. The probability therefore, is that we have exceeded

the lowest temperature practically required for this purpose, 55° F.

being a much more favorable and less dangerous temperature than that

prevailing during the successful experiment of which we have just

given a detailed account.
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ON THE RATIONALE OF RETARDATION.

Every developing ovum is made up of certain cellular elements, each

one of which is provided with a central nuclear body, which appears in

the light of recent researches to be the directive dynamic center of all

further changes involved in the successive cleavages undergoDe by the

cellular elements constituting that portion of the egg immediately con-

cerned in the formation of the embryo. The assumed disappearance of

the nucleus of the egg has been proved not to take place in the act of

impregnation, in not only invertebrate ova but also in vertebrate ones

as well.*

The hypothetical assumption of a Cytode or Moneron stage of develop-

ment in the ova of all forms by Haeckel does not, therefore, api^ear to

be sustained by facts. These and other known facts, such as the recent

observation of the metamorphoses of the nuclei of Ebizopods4n the

act of division (multiplication) also throws doubt on the existence of

the Monera themselves, as Hensen has suggested.! Xuclear networks

inside of cells, as well as intranuclear networks, seeui to be of almost

universal occurrence, according to the researches of Flemming, Klein,

the Hertwigs, Pfltzner, Fol, and others on animals and man, and by
Strasburger on plants. Indeed, so strikingly is this true that Stras-

burger has been tempted to utter the dictum omnis nucleus e nucleo,

which in English means that all nuclei originate from pre-existing nuclei,

just as formerly Schwann expressed himself to the same efi'ect in rela-

tion to the genesis of cells. Such intracellular granular networks ex-

tending outwards from the nucleus through the protoplasm enveloping

it may be seen well developed in the coarse vesicular connective tissue

cells of the American oyster, of which I have mounted preparations.

Vastly more complex intranuclear reticuli are found in the nucleus of

the unripe eggs of the common slipper-limi^et, Crejndula glauca. I have
seen the granular threads in these undergoing the most wonderful active

changes of form. Spindle-shaped nuclei, the opposite poles of which

were joined by granular threads, have been observed in the eggs of

Elasmobranch tishes by Balfour. These were in the act of division, or

in the diastole condition spoken of by Flemming. QEllacher has seen

granular threads radiating from the nuclei embedded in the cells of th.

germinal disk of the trout in its early stages of development. These

* This disappearance is more apparent than real, and while the nucleus may disap-

pear temporarily it soon reappears, showing that nuclear matter still exists in the

cell in a concealed or disguised form.

t A. Brass has receutlj' demonstrated the presence of a denser central body in some
of the so-called Monera by the use of reagents ; this central body he regards as answer-

ing to the nucleus, while his studies also show these organisms to be far from homo-
geneous. Huxley, in 1877, had doubts as to the constancy of this distinctive character

of the Monera; see j). T.^ of his Anatomy of the Invertebi'ates. The Hertwigs have

since shown the Faraminifcra to be nucleated, and Leidy has shown that a nucleus is

not always absent in some types, as in Biomyxa, for example.
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unclear transformations consequently occur in the cellular elements of
tish embryos. These observations are further supported hj the fact

that both Brooks and myself have observed undoubted evidence of the
rythmical nature of segmentation in fish-ova, which ought to be the

fact, since it has been shown that the metamorphoses of the nuclei are

likewise rythmical in character.

The metamorphoses or changes in the form and structure of the

nucleus, are in large part connected with the genesis of new cells, in

the successive acts of cleavage or segmentation; their metamorphoses
doubtless also play an important part in the functions of rejuvenescence

and depuration of cells, or in the general functions, repair and waste, as

well as in the excretory and secretory functions of organs. But in re-

tardation we Lave nothing to do with these latter kind of nuclear

metamorphosis; we are only concerned with the alternate elongation

and contraction of the nucleus attendant upon the process of segmen-
tation or the fissiparous genesis of new cells, in which the pre-existing

nucleus of a cell, about to divide, elongates, becomes severed into two
parts, which become, respectively, the nuclei of two new cells. In the

I^rocess of cleavage it has been shown that during the act of cleavage

the nucleus of the cleaving cell elongates, becomes spindle-shaped; that

the opposite poles of the spindle become, respectively, the nuclei of the

two new cells resulting from the completed process of segmentation.

During the active stage the two poles of the spindle are joined by a

barrel or spindle-shaped series of granular threads. When the seg-

mentation is about to be consuumiated these threads, half way between
the poles, are found to have developed nodes or swellings; these mark
the point through which the segmentation furrow will i:)ass, so as to sep-

arate the old cell into two new ones. The segmentation furrow, accord-

ingly, passes at right angles across the long axis of the spindle-shaped

nucleus. As soon as the segmentation has been effected the granular

threads are withdrawn from the nodal points at the ])lace where the seg-

mentation furrow severed them, and are finally retracted into what were

formerly the two poles of the spindle. These poles are now the nuclei

of the two new cells, and as soon as the granular threads are withdrawn

towards these new polar nuclear centers the latter become globular and

pass into the resting stage. Afterwards they both elongate and go

ttirough the same process as here described in the course of subse-

quent cleavage. This alternate elongation of luiclei into a spindle-

form and contraction into a si)]ierical form in the process of cleavage

has been called by Flemming the diastole and systole of the nucleus.

They accompany the rhythmical phenomena of segmentation and give

us a rational and philosophical interpretation of the phenomena of seg-

mentation. It must. I think, be plain to anyone that this is essentially

a dynamic process, in which the Artisan of organization almost makes
Ilis methods of work visible.

It also affords a scientific explanation of the phenomena of retarda-
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tion. Inasmuch as we have lowered the temperature of the air and
water, the media in which the ova of the shad underwent their devel-

opment, and fiud that it is retarded in consequence, we must naturally

conclude that the rate of segmentation, upon which the rate of develop-

ment directly depends, has been in some way interfered with or impeded
in its progress. Since we also saw that the rhythmical metamorphoses
of the nuclei were directly concerned in the process of segmentation

—

that in them the vis essentialiSy essential force of segmentation, really

resides—it appears to me that we are also really bound to conclude

that the fall in the temperature has affected the activity of this vis essen-

iialis of the nuclei, which are retarded in their metamorphoses, in con-

sequence of which the rate of segmentation and development is retarded.

This fully and clearly accounts for the resulting prolongation of the

normal period of development when the temperature of the media in

which the ova undergo their evolution is lowered as much as is consist-

ent with their regular, healthful incubation.

If retardation is possible it ought also to be possible to accelerate de-

velopment. For centuries it has been the practice to accelerate and
maintain the growth of plants in hot-houses and forcing-pits during in-

clement seasons of the year. This is proof enough, as far as the vegeta-

ble kingdom is concerned, that acceleration of the processes of growth,

which simply means that the acceleration of fissiiDarous cellular prolifer-

ation or segmentation is here possible. Its philosophy is the same in

principle as that of retardation ; acceleration is the converse or recipro-

cal principle as opposed to the former. According to a table given by
Mr. E. E. Earll, in his paper on the development of the cod, in the

United States Fish Commissioner's report for 1878, page 724, we learn

that the minimum time of incubation for the ova of this fish is thirteen

days, temperature of sea-water 10° F. ; the maximum time, according to

the same authority, is fifty days, temperature of sea-water 31° F. Our
own experience at Wood's Holl last winter taught us that the develop-

ment of the ova of the cod was capable of being accelerated, for those

in a glass cone near a warm stove hatched out in a shorter space of

time ;^sixteen days) than any others. Our power to accelerate the rate of

development of the cod may be of use, as we may thereby be enabled to

hatch out a large percentage of ova in a very few days. Whether the

young would be as vigorous as those incubated in the natural way re-

mains to be learned.

Acceleration, like retardation of development, is accomplished by in-

fluencing the rate of the rhythmical metamorphoses of the nuclei of the

cells of the embryo. Accelerate the rate of these metamorphoses and

segmentation is hastened so us to cause development to proceed more

rapidly. The stimulus is heat, a mode of motion, and we are forced to

believe from what has preceded that the nuclear metamorphoses are

simply the specific modes of motion of the cellular life centers. The

molecules of the nuclear spindles, reticuli, &c., are made to move more
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or less actively in obedience to the fluctuations in the activity of this ex-

ternal stimulus. All this goes without saying, however, that the pro-

toplasm, which in the case of every cell invests the nucleus, may not

also share in the process ; it is but natural that it should, because free

nuclei, independent of any investment of protoplasm, are unknown to

histologists.

Inasmuch as the granular particles of nuclear fibers and reticuli ex-

hibit certain modes of motion which appear to be characteristic in the

course of segmentation, and since we find that heat, admittedly a mode
of motion, accelerates or retards the motion of living nuclear matter in

its segmentational metamorphoses, are we not warranted in assuming

both of these kinds of motion to be in a degree correlated and interdepend-

ent ? The significance of the views here set forth in their bearings upon
general physiology and pathology would appear to warrant the belief that

we may yet be able to solve some of the knottiest problems in biology.

Their practical significance in relation to the problems which have pre-

sented themselves for solution to the Fish Commission will also be ap-

parent.
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XVII -REPOPULATION OF THE WATER-COURSES IN BELGIUM.

By Baron De Selys Longchamps.*

[Member of the Eoyal Academy of Belgium aud president of the Senate.]

Belgium has finally decided to attempt the repopulation of her water-
courses. Our river fisheries, formerly so rich, especially in salmonoids
and crawfish, are in greater danger than those of almost any other

country. The causes of destruction are manifold, and they can be par-

tially overcome only by great and persistent efforts.

Our two great riv^ers, the Meuse and the Scheldt [Escaut], differ in

their character, and consequently produce different fish. From Ant-

werp downward the Scheldt becomes an arm of the salty sea, and the

tide can even be noticed above that city. In this portion of the river

the existence of fish does not seem to be endangered by the pollution

of the waters. They catch there, at the proper seasons, the Alosa

finta^ the Osmerus eperlanus, and the Coregonus oxyrhynchus ; but the

last-mentioned fish cannot be very common, for in the Brussels market

I have only found it in rare cases, aud mixed with the Osmerus eper-

lanus.

The eel {Anguilla vulgaris) and the small plaice {Pleuronectes flesus)

are very common there at all times. The sturgeon {Acipenser sturio) as-

cends as far up the river. In its upper parts and its tributaries towards

Flanders, Haiuault, and Brabant the Scheldt is fearfully polluted by

the factories of Roubaix, Turcoiug, Ghent, and Brussels. Formerly it

was full of fish, although the fish suffered greatly from the pollution of

the waters caused by the retting of flax in those parts of Flanders

where this industry is carried on.'

The Meuse was celebrated for its salmon {Salmo salar), which ascended

this river in order to spawn in its fresh-water tributaries which flow

into it from the Ardennes and other mountainous regions on its right

bank. The shad {Alosa communis) used to ascend the Meuse in spring

* " Eepentjylevient des coura d^eau en Belgique," par M. C. Baron de Sehjs Longchamps.

[From Bulletin mensuel de la Society d' Acclimataiion de France, 3d sSric, tome x, No. 3,

Mars, 1883, Peris.] Translated from the French by Herman Jacobson.

lUnder the title " Suppression totaledu rouissageputride par Vapplication dex systkme de

M. Lejebre" (Total suppression of putrid retting by the application of Mr. Lefc^bre's

system) an important pamphlet has appeared, which was read at the meeting of the

Central Society of Agriculture of Belgium, June 13, 1881. (Brussels, E. Guyot, 1881.)

The practical results of this method are given in detail.

[1] 815
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in enormous numbers, but rarely higher than Huy. Most of the rivers

which How into the Meuse, the Vesdre, Ourthe, Hayoux, Bocq, Lesse,

Semoi, and their tributaries, were full of trout {Salmo fario) and ombres
{ThymaUus vexillifer), not to mention other food-fish which are found
throughout the whole middle portion of Western Europe.

This paradise of fishermen has well-nigh been destroyed. To meet
the needs of boating and navigation towards France great river im-

provements have been made along the entire course of the Meuse. The
dams in the river prevent the greater part of the salmon from ascend-

ing it. Those fish which succeed in clearing these obstacles are scarcely

able to do it except by favor of high tides and occasional inundations.

As regards the shad, which not long ago gave rise to truly miracu-

lous fisheries near the city of Liege,^ it is stoppe^d by the dams found

farther down the river ; and I do not think that it will be able to clear

the sahnon ladders which are going to be established, let us hope under

better conditions than those which have hitherto been tried. We may
not indulge in the flattering hope of seeing the waters of the Yesdre
again rendered sufliciently pure to support fish. They have been too

strongly poisoned by the washing of wool and the dyeing establish-

ments and cloth manufactures of Verviers.

It might not be imijossible, however, to arrive at a satisfactory solu-

tion of the question by leading the polluted waters of Yerviers as far

as the Meuse through channels running parallel with the Yesdre.

Works of this kind are now constructed, at a moderate expense, for

leading the juice of the beets from the places where they are grown and
first ground to the sugar-refineries, a distance of several miles. As a

work of this kind on a larger scale we may mention the collecting channel

of the Senne, at Brussels, and also the works constructed in England
to lead the refuse water of London into the sea. This last-mentioned

work has been so successful that recently trout have been caught in the

Thames, where they had long since disappeared. In the watercourses

of the right bank of the Thames, where the water has remained pure,

trout is found, but unlicensed fishing is there carried on on a large scale.

As regards the tributaries of the right bank of the Meuse, the indus-

tries which there kill the fish are manufactures of chemicals, sugar-

refineries, and to a less degree distilleries.

Excellent laws have been made for regulating the fisheries and for

suppressing the mischievous destruction offish, but as it is out of the

question for us to restore the salubrity of the waters by taking meas-

ures which would render industry impossible, we must appeal to science

if we wish to obtain the means for rendering healthy the poisoned waters

of our rivers.

When pisciculture came into vogue, almost forty years ago, it was

^At the end of April and in the beginning of May I remember to have seen taken

near Li^ge, at one haul of the net, as many as two hundred and iifty and even three

hundred large shad.
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thought people had solved the problem of the repopulation of our rivers.

The founding of the Society of Acclimatization in France, and the estab-

lishment of the I'iscicultural station at Hiiningen gave the first impetus.

Prior to this the King of the Belgians, Leopold I, had successfully en-

gaged in fish culture on his estates in the Ardennes, following the old

methods of the German foresters.

In 1853 M. Ernest von den Peereboom had spoken in favor of fish-

culture in the Chamber of Ee{)resentatives. Exi)eriments which were
made at the time, but in waters very little suited to the purfjose and
with defective apparatus, did not prove successful.

Some time afterward a more important society of fish-culture was
formed, and serious efibrts were made. This society, however, only

existed a short time. The mistake had been made to embrace in its

work too many branches of this new science, and to attempt, moreover,

the culture of oysters and salt-water fish at Nieuport, which place did

not possess all the conditions necessary for such culture. People finally

entertained the idea, which was widely spread at the time, that trout

and even salmon could live in all the pure waters of the country and
prosper, even when shut up and in a state of confinement. Hence the

mistakes and finally the dissolution of the society, which was composed

in great part of persons whose i^roperty was not in the region where

salmonoids can live.

Although for twenty years the question may be said to have slept,

from a practical point of view it has at least not been buried, for sev-

eral times during this period it has given rise to public discussions and

various publications. It is necessary to give a brief historical sketch of

the phases through which this question has passed before its active

awakening.

In 18G5 an(l 1866 the provincial council of Brabant ai)pointed a com-

mission whose duties were to study the best means for purifying the

water-courses, and to find means for repopulating our brooks. Thelate

M. de Gronckel prepared the report of this commission, and stated in it

that in this matter the most powerful interests centered, which it has

became the duty of the authorities to protect, to harmonize, and concili-

ate as much as possible, above everything the interests of health and

security from inundations. To this must be added, he says, a question

of alimentation and national wealth, viz, that of ])reserving and multi-

plying the fresh-water fish.

The "Free Society of Emulation " of Liege, at the instance of my re-

gretted friend, Theodore Lacordaire, professor of zoology at the Uni-

versity of Liege, set a prize for tcie best answer to the following ques-

tion :
" To determine the causes tchichfor the last tirenty years have brought

about a degeneration of fish in the rivers of the province of Liege, and to

indicate the means for remedying this state of affairs.''''

The prize essay, whicli was i)rinted, came from the pen of the late

Charles Lehardy de Beaulieu, a well-known and highly esteemed en-

S. Mis. 110 52
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giueer aud economist. He attributes the decrease of fish to the excess

of consumption over production. He strongly recommends pisciculture

and a proper regulation of the ownership of water-courses, the use of

which he would like to see placed in the hands of associations whose

interest and perseverance would finally succeed in discovering the vari-

ous causes by which the water becomes impure. He thinks that, forced

by sheer necessity, people would endeavor to utilize as manure, or in

some other way, the hurtful substances, which at present they find

convenient to throw into the river. He cites the example of the city of

Eeims, where the soap water which has served for cleaning wool is used

in the manufacture of gas^.

In the same year (18GG) I was a member of a commission appointed

by the Government for studying on our coasts various questions relat-

ing to the sea-fisheries. This commission expressed the wish that a sim-

ilar inquiry might be made relative to the fresh-water fisheries. In De-

cember, 18C6, I read, at the meeting of the division of science of the

Royal Academy of Belgium, an essay On the River Fislieries in Belgium,

which was published, accompanied by notes and documents.^ It would

be useless to give an analysis of it in this place, for it would only be a

repetition of a statement of facts, which are but too well known to the

public, relative to the causes of the depopulation of our rivers and the

means to lessen their evil effect. The portion of the evil which must be

attributed to the jioUution of the water has grown considerably since

that time.

The draft of a fishery law which, as I announced in a postscript, had

been prepared by the Government, had to wait for fourteen long years

before it was discussed and voted on hy the Chamber of Eepresenta-

tives.

In 1879 M. Emile Gens, doctor of natural sciences and professor at

the College of Verviers, published a very interesting little brochure on

the protection of fresh-water fish in Belgium {De la protection dupois-

son (Veau douce en Belgique). The author, after having sketched in brief

outline the deplorable condition of our river-fisheries, proposes the fol-

lowing measures for remedying the evil : (1) Prohibition of fishing in

all rivers and canals during the months of April and May ; (-) prohibi-

tion of fishing from September 15 to January 1 in all water-courses on

the right bank of the Meuse (it is here that the salmonoitle live), per-

mitting, however, the fishing of salmon after November 15, the spawning

having then taken place; (3) severe fines for employing dynamite and

Coeculus indicus ; a systematized supervision of the rivers. (4) prohibi-

tion of the sale of Coeculus indicus in drug-stores
; (5) prohibition of

all night fishing; (6) i)rohibition of fishing in streams hy means of

^The memoir of M. Lehardy de Beaulieu, preceded by the report of M. Lacordaire,

was publislied in 1866, in vol. iii (new series) of the M6moires de la Soci4t4 libre WEmula-
tion de Liege.

* BuUetins de VAcademic royale de Belgique, 2d scries, vol. xxil, 1866.
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weiis or dams which lay dry for a time a portion of the bed; (7) regu-

latiug- the sizfe of meshes so as to allow all fish measuring less than 15

centimeters to escape from the nets; (8) establishing- salmon-ways
wherever obstructions exist of such a nature as to prevent the migra-

tion of fish ; (9) prohibition of fishing with the hand, &c.
;

(10) meas-

ures to prevent as much as possible the pollution of the waters by
manutactures established on their banks; (11) serious efforts at organ-

ized fish-culture; (12) committees of surveillance, furnished with the

necessary authority to prohibit fishing locally and temporarily, in the

interest of the repopulating of the rivers.

In the following year (1880) M. Gens was commissioned by the Gov-
ernment to visit the Berlin Fishery Exposition, and attend the Piscicult-

ural Congress which oi)ened its sessions in that city in April. His re-

port was published in the Moniteur beige for September 19, 1880.

Our honored colleague M. Raveret-Wattel has in the Bulletin Mensuel

(Ic la Societe d.Acclimatation de France produced such an excellent and
(;on)i)lete work that I deem it unnecessary to give an epitome of M. Gens's

work on the same subject. I will confine myself to pointing out some
of its details. The author mentions the fact that several essays had

been written on the problem of rendering the water from manufactures

harmless to the fish in those parts of the river where such waters are

emptied. It is well knowu that the King of Saxony had set a prize for

the answer to this question, which is of great interest to us in Belgium.

M. Gens also mentions a simple means, which had been spoken of at

the congress, of rendering small water courses, such as those which

drive mills, pure. If the dam is constructed ou an inclined plane, it is

sufficient to place a beam obliquely across this place, which is certainly

inexpensive, and should be done in all cases. In chapter 4 he takes u])

the i)rinciples laid down in his pamphlet of 1879, mentioned above, and

supi)lements his former statement by giving a list of nearly all fresh-

water fish found in Belgium, which he, according to their nature,

classes in three groups: those which are common to our two regions,

those which are found in the mountainous region, and those which are

found in the plains.

In a special chapter M. Gens treats of piscicultural establishments.

Belgium did not possess a large sheet of water combining purity, cold-

ness, and depth, where it might be hoped that the salmonoids of the

Swiss lakes could be acclimatized. Today this is diflerent. In order to

check the temporary inundations of the Vesdre, and at the same time to

supply water to the city ofVerviers, which at certain seasons suflered from

the want of it, there has been constructed from one mountain to the

otlier, near the mouth of the Gileppe, at the height of 241 meters above

the level of the sea, a gigantic dam, 47 meters in height, which when

filled tolds 12,000,000 cubic meters of the waters of that sub-Alpine

river, which receives all wh.ch flows into tliis dam from a forest of

about 4,000 hectares called the "Hertogenwald," and from the marshy
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regions called the "Hautes-Fagnes," which at tlieir highest point rise

to a height of 700 meters. The Lake of Gileppe, which has thus been

formed, has an area of 800,000 square meters, and the water in tlie dam
has a depth, varying from 25 to 45 meters.

Here I would advise the introduction of the great lake trout {Salmo

lacustris) and the trout of the Alps {Salmo salvelinus), of the Coregona

/era, and of certain American salmonoids which do not go into the sea,

and which would find all possible levels for spawning from the dam to

the river flowing in its pebbly bed and feeding the lake.

Our minister of public works commissioned M. de Clercq, chief engi-

neer of bridges and roads, to prepare some propositions as to the best

mode of repopulating the navigable rivers. The remarkable work of

this skilled engineer was published in 1881.

The propositions which he makes for remedying the depopulation of

our waters are classed in the following order

:

(1.) To prevent the pollution of the waters.

(2.) To prohibit the destruction of sedentary fish during the spawn-

ing season, and to regulate the catching of migratory fish.

(3.) To construct fishways at all dams in the Meuse and its tribu-

taries which are too high for the salmon to leap over.

(4.) To arrange spawning-places where the fish find all the conditions

favorable to reproduction.

(5.) To engage in practical fish-culture as far as the salmonoids are

concerned.

These various points are carefully treated by a man fully competent

to do justice to the subject. I will quote what he says relative to the

jiollution of the waters, because this is, in my opinion, the principal

obstacle in the way of repopulation :

" There can be no question of prohibiting industries which are closely

interwoven with the general welfare of our country, but it is important

to i^rohibit the throwing of substances into the water without having

been treated in the most efficient manner for freeing it from those sub-

stances which are hurtful to fish, and at least as much so to other

animals which drink this polluted water. The pollution cannot be con-

sidered as sufficiently weakened unless the waters are rendered fit for

fish to live in."

There is another chapter in this work which will repay careful perusal,

the one in which M. de Clercq describes in detail the construction of

good salmon-ways, and indicates the defects which make some salmon-

ways worthless. We must here point out, in a humbler sphere than the

management of great rivers and the interests of the salmon fisheries,

the obstacle which many water-mills present to the repopulating the

small streams. I refer to those mills which are placed near small water-

courses in plains which have but a slight grade. When the mill is not

placed on a channel branching ofl" from the river, but blocks the river

entirely, it interrupts the circulation of the fish. The level of the water

will under these circumstances vary constantly : sometim es, when the
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mill is at rest, it will be very high
; at other times, when all the water

is utilized by the mill, it will be so low as almost to lay the river dry.

Under these conditions the reproduction and the very existence offish

becomes imi)ossible. If one takes account from another point of view,

of the enormous harm which is done to rivers by the fact that the water
in these water-courses is nearly always kept at too high a level, thus
makiug the rivers marshy; if furthermore it is remembered that mills

render temporary inundations more daugerous, that great damage is

done to agriculture, and finally that public health is endangered, it is

to be desired that the water-mills of which I have spoken should as

soon as possible, be repL'ieed by wind-mills, or, still better, that they

should obtain their motive power from a small steam-engine.^

By the provisions of the " Law of the river fisheries," passed by our
Chambers towards the end of the year 1881, the suj^ervision and preserva-

tion ofthese fisheries is placed in the hands of the administration of forests.
The right of fishing in navigable rivers and canals belongs to the Gov-
ernment, which farms out the fisheries, thus deriving a profit there-

from. Fishing with a line held in the hand, however, is free to all citi-

zens. In other watercourses than those mentioned above the people

living on the banks possess the right of fishing. The season when fish-

ing is allowed and the implements to be used are determined by the

Government, which also regulates the sale of fish. Fishing is allowed

at all times to proprietors of ponds and reservoirs whose waters have no

natural communication with the rivers. Boatmen are prohibited from

having on board any fishing apparatus but lines. As regards the throw-

ing into the water of hurtful substances, when not done with the object

of destroying fish, it is regulated by the " Law on water-courses," pre-

viously passed by the Chambers. As, unfortunately, the carrying out

of these regulations is in the hands of provincial and communal author-

ities, which are elective, much remains to be desired. In my opinion

the central Government ought to have charge of this supervision.

After the law on river fisheries had been passed a member of the di-

vision of science of the Eoyal Academy of Belgium thought that a fav-

orable time had come for encouraging scientific researches and practical

exijerimeuts in repopulating the polluted water-courses. He placed at

the disposal of the Academy the sum of 3,000 francs as a prize to be

given, in 1884, to the author of an essay which would indicate a satis-

factory solution of this problem.

At the end of this article I shall give (he conditions of this competi-

tion as they are found in the transactions of the Academy, with the

view of directing to it the attention of scientists and ])ractical piscicult-

urists who might feel inclined to compete for the prize.

Although the conditions mention certain local questions which spe-

5 This last-mentioned system has recently been recommended in a petition of the

inhabitants of the banks of the Geer, a tributary of the Meuse on its left bank, in

which petition they ask the Belgian Government to order the suppression of all water-

mills, as a measure of public usefulness.
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cially concern Belgium, it is my opinion that any one capable of answer-

ing the principal questions could easily put himself in possession of the

necessary information. I am moreover convinced that many parts of

France are situated like Belgium as regards rivers whose depoi)ulation

is caused by the pollution of the water.

It was on the 1st of April, 1882 (a very appropriate day for discuss-

ing the fish question), that the Academy, by a great majority, passed

the resolution to invite competition for the -prize referred to above. It

was not a public session, but I believe that I shall not be guilty of an

indiscretion if I state in a general manner the principal objections raised

against this proposition by conscientious men of science. One of them

thought that this would draw the Academy into an administrative

sphere, which was not, properly speaking, its domain, and that it would

look as if the Academy was under the impression that the laws of the

land were not properly executed, especially that of May 7, 1877, "on
water-courses not suitable for navigation and rafting," which imposes

fines on persons who throw into the water substances liable to pollute

or change it. The law also provides that owners of water-courses who
have in this manner had their property injured may bring the matter

into court.

Another member of the Academy remarked that he bad made many
researclies with the view of finding a suitable and practical method for

purifying the waters from manufactories, but that all these researches

had failed to lead to a satisfactory end. He mentioned the evaporation

of polluted water which certain manufactures are comi)elled to intro-

duce, which process, however, produces a smoke having an odor which

becomes almost unbearable for persons living in the neighborhood. He
moreover thought that with our elective system few persons would

dare to strictly carry out the necessary measures. He finally felt cer-

tain that the question was full of dangers on account of the exigencies

which would arise if the present condition of the waters was made
widely known, and it was stated at the same time that so far no remedy

had been found for this deplorable condition.

A third member asked that statistics be i^repared showing the amount

of capital invested in the industries in question, and that this sum should

then be compared with the value of the fish destroyed by waters pol-

luted by manufactures. The author of the i)roposition has answered,

in substance, that the scientific solution of this problem comes very

l)roperly within the province of the Academy ; that there is no idea of

finding fault with the administration, as, on the contrary, it was in-

tended to call science to its aid to furnish it with the practical means

of attaining the object for M'hicli the law was intended. He calls atten-

tion to the fact that the programme invites research for the purpose of

finding means of purifying the water, which would make it possible for

fish to live in it, with the express reservation that these remedies shall

not endanger the existence of manufactures. In his opinion the value

of the manufactures and that of the fish which they destroy by render-
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iiig the water impure are not, strictly speaking, comparable, because
manufactures are private enterprises whilst water-courses and fish are

of general use to all the inhabitants of the regions through which the

rivers flow.

Soon after the Academy had passed the resolution referred to we re-

reived the programme of the Great International Exposition of the

Products and Apparatus of Fisheries which was to open in London on
the 1st May, 1883. It has given me great satisfaction to find in this

programme two paragraphs which agree entirely with the demands of

the Belgian Academy. Under Class IV (pisciculture) we read (division

39): ''It is desired to show a system for destroying the hurtful efiects

to fish of rivers and streams impregnated with water from sewers,

chemical and other products, a system illustrated by models and de-

signs." In division 40 we read the request for the solution of a problem
intimately connected with the one just mentioned, viz, "physico-chem-

ical researches of the quality of fresh and sea water which is hurtful

to aquatic aninals," &c.

The Belgian Government, recognizing the necessity that our country

should not remain behindhand in this great movement which is going on

everywhere, has appointed a commission of six members to study the

questions relating to the repopulation of our water-courses.

This commission is composed of Lieutenant-General Baron Goethals,

president: Baron de Selys-Longchamps, jiresident of the Senate and

member of the Academy; Willequet, member of the Chamber of Eejj-

resentatives from Ghent; Edouard von Beneden, professor of the Uni-

versity of Li^ge, member of the Academy; De Clercq, inspector-general

of bridges and roads, Brussels ; Emile Gens, doctor of natural sciences,

professor at Verviers; Leyder, professor of the Agricultural School of

Gemblous; Mousel, inspector of waters and forests, Arlon; Denis, mer-

chant pisciculturist, Brussels ; and Bernard, chief of division in the

department of the interior, secretary. This commission, appointed Oc-

tober 27, 1882, has already held several meetings, at each of which dif-

ferent communications have been made, and have led to discussions

having for their object the study of the proper measures which should

be taken to satisfy the wishes of the Government. We have reason to

believe that this activity will not relax, and that active work will soon

be begun.

Here follows the programme for competing for the prize, adopted by

the Academy

:

ROYAL ACADEMY OF SCIENCES, LITERATURE, AND FINE ARTS OF

BELGIUM.

Class of Sciences—Extraordinary competition for 1884.

The Government has proposed and the Chambers have passed a law

which has for its object the preservation of fish and the repopulation

of our rivers.
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The principal obstacle iu the way of attaiuing this end is the pollu-

tion of the water in the small streams which are not suitable for navi-

gation or rafting, which are corrui)ted by solid or liquid substances

thrown into the water by various manufactures, and which are hurtfnl

to the reproduction and existence of fish.

The Academy appeals to science to aid in the accomplishment of the

objects had in view by the authorities. Accepting the proposition of

one of its members, who has generously placed at its disposal the sum
of three thousand francs, it requests that a thorough study should be

made of the following questions, both chemical and biological:

(1.) Which are the special substances in the principal industries which

when mingling with the water of small streams render them incom-

l)atible with the existence of fish and unfit for the use of man and

beast.

(2.) Prepare a list of the Belgian rivers which have become depopu-

lated from this cause, indicating the industries peculiar to each of the

rivers, and give a list of the food-fish which used to live in these rivers

before the establishment of the manufactures.

(3.) Indicate practical means for j^urifying the water before it leaves

the manufactories, so as to render it fit for fish to live in, without en-

dangering the industries, by combining the aids afforded by the con-

struction of clearing-basins, by filtering, and by the employment of

chemical agents.

(4.) Make special experiments relative to the substances which in each

industry cause the death of fish ; and also relative to the degree of re-

sistance which each kind of food-fish can oifer to its destruction by the

causes above mentioned.

The treatises must be written legibly, and should be addressed, pre-

paid, to M. Liagre, permanent secretary, at the Palace of the Academy,

not later than October 1, 1884. The Academy requests that all quota-

tions should be exact. Authors will, therefore, indicate the edition and

the pages from the works quoted. Illustrations will only be admitted

when drawn by hand. Authors will not sign their name to their treatise,

but will simply sign by some mark, which they will reproduce in a

note containing their name and address. Failure to comply with this

formality will prevent a person from obtaining the prize. Treatises

sent in after the above-mentioned date, or those whose authors make

themselves known in any way whatever, will be excluded from the com-

petition.

The Academy deems it proper to call the attention of authors send-

ing in treatises to the circumstance that from the time when such

treatises are submitted to the Academy they are and will remain de-

posited in its archives. Authors, however, can have copies of their

treatises made, at their own expense, by addressing their request to the

permanent secretary.



XVIII -A STATISTICAL REVIEW OF THE PRODUCTION AND DIS-

TRIBUTION TO PUBLIC WATERS OF YOUNG FISH, BY THE
UNITED STATES FISH COMMISSION, FROM ITS ORGANIZATION
IN 1871 TO THE CLOSE OF 1880.

By CuAS. W. Smiley,

[Cliief of the Division of Records, Statistics, aud Publications.]

The following tables were prepared with a primary view to furnishing

the Tenth Census with suitable summaries of the work done by the

United States Fish Commission. The data have been obtained from

the records of the United States aud State Commissions and by official

correspondence, in the name of Prof. Spencer F. Baird, with the j^ersons

to whom he ordered eggs or fish to be sent. The tables have been pre-

pared with great care and labor. They are as full and accurate as possi-

ble under the circumstances, and may be considered as very exact. Much
of the clerical work upon these tables, as well as upon the index thereto,

which follows, has been performed, under my careful supervision, by Mr.

Carl Brandes, Mr. S. S. Alden, and Mr. C. E. Latimer, each of whose
honest aud painstaking labor I desire to make public mention of.

These tables consist of four series, marked A, B, C, D.

PRODUCTION.

A. This table gives the stations operated for shad-hatching from 1872

to 1880, inclusive. It shows a total of 41 stations operated in the 9 years,

with a total production of 102,388,350 shad, of which nearly 44,000,000

were released where hatched, and nearly 54,000,000 transported to other

waters.

B. This series of three tables relates to the production of California

salmon. The first table shows the disposition made of 50,701,000 sal-

mon eggs, 4,000,000 of which were sent abroad, 15,000,000 hatched and

returned to the McCIoud River, and 31,000,000 sent overland to the

Eastern States. The second table shows the success in hatching these

31,000,000 eggs, the data being arranged by years, while the third table

shows the same data arranged by States. These show an average loss

of 25 per cent.

DISTRIBUTION.

C. This series of six tables summarizes by States the distributions of

(1) shad, (2) California salmon, (3) Schoodic salmon, (4) Penobscot sal-

mon, (5) whitetish, and (0) California trout, during each year from its

commencement to 1880, inclusive.

D. This series of six tables corresponds to the precedings series of six,

and gives in detail the items which are sumuuirized there.

[1] 825
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iR Tart f II —T.He showing the success in transporUng and hatching 31,193,000 eggs of

^-?amrnia salmon (Salmo quinnat) taUn from McC loud Eiver, Cabjorma, and con-

signed to commissioners of Eastern States, 18/^-ldbU.

I.—ARRANGED BY TEARS.

1872.

State to which con.signtd.

New Jersey

Total..

Colorado
Connecticut—
IlUuois
Iowa
Maine
Maryland
Massachusetts

.

Michigan, I...

Michigan, II...
Minue.sota, I..
Minnesota, II'

.

New .Jersey
New York, I

New York, IP.
Pennsylvania..
Rhode Island .

.

Utah
Virjiinia^
Wisconsin

Colorado
Connecticut
Illinois

Iowa •

Maryland
Massachusetts
Michigan, T
Michigan, II''

Minnesota
New York
Pennsylvania
Rhode Island
Utah
Virginia
Wisconsin

Number of
eggs sent

fi oui
McCloud
River.

30, 000

30, 000

Received
at State

hatcheries.

30, 000

30, 000

Loss in hatching and
transporting to wa-
ters.

Per cent.

24, 000

24,000

Young actually in-

troduced.

Number.

6,000

6,000

Per cent.

20

Connecticut .

Maine
-Massachusetti
Michigan
New Jersey.

.

New York . .

.

Pennsylvania
Utah

Total... 1, 380, 000

1873.

110 000
50, 000
48, 000
80, 000

600, 000
220, 000
170, 000
40, 000

1, 318, 000

89, 000
5,000

21, 000
2,000

50, 000
20, 000

169, 000

2,000

10
44

!

3

8
9
99
5

21,000
45, 000
27, 000
78, 000

550, 000
200, 000

1,000
38, 000

11
90
56
97
92
91
1

95

358, 000 960, 000

1874.

Total 4,155,000

25, 000
300, 000
50, 000

300, 000

150, 000

375, 000
200, 000

750, 000

150, 000

150, 000

125, 000

225, 000

400, 000
to, 000

450, 000
100, 000

200, 000

50, 000
80, 000

25, 000

300, 000

50, OCO
300, 000

100, 000
250, 000

200, 000

750, 000

150, 000

160, 000

225, 000
400, 000

360, 000

100, 000
200, 000

50, 000
100, 000

3, 720, 000

2,100
60, 000

15, 000
41,300
70, 000

100, 000

193, 000

150, 000
25, 000

110, 0(10

60, 000

80, 990

55, 000

35, 000
14, 000

25, 000

39, 000

1, 081, 390

22, 900

240, 000
3o, 000

258, 700

30, 000

144, 000
7,000

600, 000

125, 000

50, 000

16.5, 000

319, 010

305, 000
65, 000

186, 000
25, 000
61,000

91
80
70
86
30
58
4
SO
83
31

29 2, 038, 610

1875.

Total 5,608,000

-T^;^;i;^Hl to David Bay, Saint Paul, and by him to Selh Green.

2 Consigned to 11. II. 1 homas, Randolph, N. Y.

3L0SS in hatching e^^liuiateii.
vi«h Comniissiou.

4 By F. X. Clark, on account »f U. S. tisU Lommissiou.
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B.

—

Table II.

—

Tahle shoiving the success in transporting and hatching 31,193,000 eggs, <|-c.

—

Continued.

I.—ARRANGED BY TEARS—Continued.

1870.

State to which consigned.

Number of
egg8 sent

from
McOond
River.

Received
at State

hatcheries.

Los.s in hatching and
transporting to wa-
ters.

Number
lost.

Per cent.

iToung actually in-

troduced.

Number. Per cent.

Colorado ,

Connecticut
Illinois, I
Illinois, II
Kentucky
Maryland
Massachusetts, I ..

Massachusetts, II

'

Michigan'
Minnesota
New York
Pennsylvania
Tennessee*
Utah
Wisconsin

Total

300, 000
500, 000

100, 000
150, 000

200, 000

1, 210, 000
200,000
10, 000

500, 000
300, 000

90, 000
51."i, 000
100, 000
50, 000

100, 000

300, 000
500, 000

100, 000
150, 000

200, 000
1,100,000

200, 000

50, 000
22, 7.14

80, 000»
U, 000

153, 775
148,000
20, 000

500, 000
300, 000

60, 000

515, OUO

90, 100
152, 900
16, 800

38, 000

50, 000
100,000

12, 500

22, 6U0

4, 325,000 4, 075, 000 828, 389

250, 000
477, 2H6
20, 000

133, 000
. 40,225
952, 000
180, 00

400, 900
147, 100
43, 200

477, 000

37, 500

77, 400

21 I 3,246,611

1877.

Illinois, I*
niinois, rr
Illinois, ni
Iowa
Kansas
Kentucky, 15 —
KontnckV, II —
Maryland
Massachusetts.

.

Michigan
Minnesota
Nebraska*
New Hampshiro
New Jen^ey
North Carolina .

Ohio
Pennsylvania, I
Penns\ Ivania, II
Utah
Viriiinia
"West Virginia .

.

Wisconsin

Total

50, 000
50, 000
50, 000

100, 000
100,000
150, 000

5,000
400, 000
200, 000
150, 000

250, OdO

10, 000
105, OUO
250, 000
350, 000
250, 000
75, 000

200, 000
100, 000
100, 000
10,000

320, 000

3, 275, 000

50, 000
50, 000
ro, ono

100, (00

100,000
150,000

380, 000
200. 000
100,000
107, 500

100, 000
250, 000
350, 000
250, 000
7.5, OiiO

200, 000
100,000
100, 000

1 0, 000

320, 000

5,000
20, 000
2'', 000
10, 000
1,000

78, 500

91,400
20, 009
16, 000

28, 850

8, 500

2\ 000
116,000
2.i, 0(10

37, 5(10

00,000
25, 000

8, ( 00
125

120, 000

3, 102, 500 24, 875

45, 000

30, 000
21,0(10

90, POO

99, 000
71,500

2-8, 600
180, 000

84, 0011

138, G.'iO

91,5(10

2-5, 000
234,010
225, 000

37, 500

140, 000
7."., 000
92, (00
9, h7.)

200, OOii

2, 377, 625

1878.

Illinois, I . ..

Illinois, II'

.

Illinois, lU

.

Iowa
Kansas . . .

.

Maine
Mars'Iand
Michigan, I
Michigan, n*.
Minnesota
Missouri
Nebraska'
Nevada
New Hampshire
New Jersey
North Carolina
Ohio
Pennsylvania, I

' Boston Aquarium, for exhibition
2 By F. N. Clark, account of U. S

100, 000
100, 000
200, 000
300, 000
100, 000
1.5, 000

000, 000
250, 000
200, 000
000, 000
200, 000
100, 000
250, 000
450, 000
575, 000
350, 000
50, 000

100, 000

100, 000

200,

;!0o,

100,

15,

1, 050,

250,

250,

1, 000,

200,

10, 000

160, 000
18. 500
5, 00

2. 300
386. 264
34, 579
25, 000

959, 000

50, 000

250,

367,

5J5,

367,

50,

100,

000
j

500
000
.500

000
000 I

50, 000

29, 460
70, 800
07, 500
2, 500

2.5, 000

90, 000

40, 000
281,.500

95. 000

12, 700
663, 736
215,421
225,000
41, 000

150, 000

200, 000
3.18, 040

454, 200
300. 000
47, 500

75, 000

Fish Coramis-

^ Consigned to M. S. Rodgers, Knoxville, Tenn.
• Consigned to W. D. Andrews, Rockfoid, 111.

^ Industrial Exhibition, Louisville, Ky.
6 ('on.'^ign"d to J. G. Romaine, South Bend. Nebr.
' Consigned to Dr W. A. Pratt, Elcin, 111.

8 By F. N. Clark, account U. S. Fish Commission.
' Con.signed to J. G. Romaine, South Bond, Nebr.
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B.

—

Table II.

—

Table showing the succesn in tranfiporting and hatching 31, 193,000 eggs, cjc—
Coutimicd.

1.—ARRANGED BY TEARS—Coutinued.

187S—Continued.

State to which consi<:nod.

Pennsylvania, II
Utah
Virginia
West Virginia .

.

Wisconsin

Total

Number of
i

eggs sent
j

from
McClond
River.

150, 000
50, 000

300, 000
500, 000
220, 000

Received
at State

hatcheries.

Less in hatching and
transporting to wa-
ters.

150, 000

75, 000
315,000
525, 000
230, 000

6, 560, 000 6, 420, 000

Nnmber
lost.

14, 000
21,000
39, 000
2.5, 000
30, 000

2, 024, 903

Per cent.

Tonng actually in-

troduced.

Number. Per cent

32

136, 000
54,000

276, 000
500, 000
200, 000

4, 395, 097 08

1879.

Iowa'
Kansas ,

Maryland, I
Maryland, II ...

.

Minnosota
Nebraska ,

New Jersey
North Carolina. .

.

Ohio
Pennsylvania, I.

.

Pennsylvania, II
South Carolina. .

,

Virginia, I
Virginia, II
West Virginia . .

.

Wisconsin

Total

50, 000
100, 000
500, 000
200, 000
400, 000
200, COO
500, 000
200, 000
200, 000
100, 000
200, 000
50, 000

400, 000
100, 000
150, 000
300, 000

3, 650, 000

100, 000
100, 000
500, COO
200, 000
400, 000
200, 000
500, 000
200, 000
200, 000
100. 000
200, 000
33, 000

400, 000
100, 000
125, 000
300. 000

3, 658, 000

1,000
10, 000
62, 724

43, 400
376, 000
10, 000
80, 000

140, 000

100, 000
23, 000

60, 000

8, 000
112, 000
14, 500
11,250
48, 800

1,106,674

1880.

KECAPITULATION BY TEARS.

29

99, 000
90, 000

437, 276
156, 600
24, 000
190,000
420, 000
54,000

100,000
77, 000

140, 000
25, 000

288, 000
85, 500

113,7.')0

251, 200

2, 551, -326
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B.

—

Table III.

—

Tabic showing the success in transporting and hatching 31,193,000
eggs, ^x.—Coutiuued.

II.—AEKANGED BY" STATES.

Tears.
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B —Table UL— Table ^howiiifi the success in transporUng and hatcliimi :',ia9;^,000

efiySjcJ-c.—Coiitiuned.

II._ABKA]S'GED BY STATES—Continued.

Tot<al

'Boston Aquarinm, for exhibition.
p„„„r,;,cion

l^S^^'SriCi^'^^Si^^n cant,: M„. all lo,. In ,„,.,!..

« Consigned to J. Q. Eomaiue, South Bend, ^ll3l•.
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B.

—

Table III.

—

7'able shoiving the success in iransporthig and hatching 31, 193,000
eygs, <f-c.—Continued.

n.—ARRANGED BY STATES—Continned.

Y(>ar8.
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]{.— 'I'aklk III.—Table nhoivwg the snccena in transporting and hatching :U, 193,000
eggs, tj'c.—Contiuued.

II.—ARRANGED BY STATES—Oontiimed.

Y»>;i.rH.

Number of
|

(^ggs sent 1

from
I

McCIond
River, i

26.— W'KHT ViKRINIA.
V877 ' 10,000
J878

, .-)O0,OO0

1879 • l.'iO, 000
1880

i 150, 000

Tot.ll 1 810,000

27.-^Wl8CONeiIN.
1874 ' 80,000
1875

1 80, 000
1876 : 100,000
K77 ! 320, 000
J878

'

'2L'0, 000
1^9 300, 000

Total
j

1,100,000

Receivpd
at State

hatcheries.

10,000
525, 000
12.5,000

125, 000

785, 000

100,000
80. 000

100, 000
320, 000
230, 000
300. 000

1, 130, 000

L.08S in hatching and
tianajtorling to wan

Number
lost.

125
25, 000
11,250
11,250

Per cent

47, 625

39, 000
40, 000
22, GOO

120, 000
30, OOO
48, 800

Young actually in-

troduced.

Number.

9,875
500, 000
113, 750
113, 750

737, 375

61, OCO
40, 000
77, 400

200, 000
200, 000
251, 200

Per cent

300, 400 829,600 I

RECAPITULATION BY STATES.

i Number of
egg.s sent

State to which consigned. from
I McClond
t

River.

Loss iu hatching and
tran-sportiug to wor-

ter.s.

Colorado !

Connecticut
j

1,

lUinoi.s
I 1,

Iowa t 1,

Kansas 1

Kentucky I

Maine
M.aryland

j

4,

MassachusettNS
,

Michigan
j

3,

Minnesota 2,

Missouri
Nebraska

,

Nevada
jNew Hampshire
I

New Jersey
;

2,

New York 1 1,

North Carolina 1,

Ohio
:

Pennsylvania 2,

Rhode Island
South Carolina i

Tennessee I

Utah
;

Virginia i 1,

West Virginiii
'

Wisconsin ....*
; 1,

Young actually In-

troduced.

Per cent.
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KECAPITULATIOX, 1872-1880, IXCLrSIVE.

Hatched and retnined to same waters 43 503 450

Transported and jilanf ed in new waters 53^ g49_ gQO

97, 373, 250
Lost in efforts to trans])(irt in the United States 3 g45 jqo
Lost in eflbrts to transj)ort f o Germany 500 000
Used for experiments gyo qqq

Grand total of sliad hatcliod artificially by United States Fisb Commission 102, 388 350

Note.—The fignres in this iiiid the following live tables are made to agree with
those in the six specilie li.sts of distribution which follow under D. For 1800, the re-
turns were not complete when these tables w ere mad(^ up, and lieuce tlie figures are
somewhat too small. They should be corrected by means of the various tables in the
report for that year.
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C—Tadle III.—Summarn table of the number of Schoodio salmon (Salmo salar subs, se-
bajjo) introduced into the waters of the different States by the United States Fish Commis-
sion, 1873-1H80, inclusive.

State.
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C.

—

Table V.

—

Summary table of the number of wliite-fisli (Coregonns albiis) Introduced

into the ivaters of the diffei'ent /States hij the United Stales Fish Commission, 1872-1880, in-

clusive.

State.
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XIX.-INDEX TO THE DISTRIBUTION, MADE UNDER THE AUS-
PICES OF THE UNITED STATES FISH COMMISSION, OF FISH
IN PUBLIC WATERS OF THE UNITED STATES, DURING THE
DECADE ENDING 1880.

By Chas. W. Smilky.

Note.—To ascertain whether fish have beeu deposited in any given locality, look

either for the name of the stream or for names of places or counties at the head-

waters of that stream. In many cases deposits were made at railroad bridges at some
distance from villages or post-offices. In these cases the eftbrt has been made to give

the name of the nearest post-office. For fuller particulars of deposits, see the tables

of distribution, pages 843 to 915, inclusive, of this volume.

Abbeville, Miss., Yazoo Eiver. Calilbrnla salmon, 1876 ; shad, 187C.

Aberdeen, Md., Arclier's Run. California salmon, 1876.

Aberdeen, Md., Green Spring Eun. California salmon, 1876.

Aberdeen, Md., Tobacco Run. California salmon, 1876.

Aberdeen, Miss., Tombigbee River. Shad, 1878.

Acton, Mass., Magog Lake. Schoodic salmon, 1879.

Acworth, N. H., Cold Pond. Schoodic salmon, 1880.

Adair County, Ky., Russell Creek. California salmon, 1876.

Adams Pond, Sandwich, N. H. Schoodic salmon, 1880.

Addison County, Vt. (See Ferrisburgh, Vt. ; Orwell, Vt. ; Salisbury,

Vt.; Yergennes, Vt.)

Airey's, Md., Patuxent River. California salmon, 1879.

Airey's, Md., Trausquaking River. California salmon, 1879 ; shad, 1819.

Airy Hill, Baltimore County, Md., Gwynn's Falls. Schoodic salmon,

1880; California trout, 1880.

Alabama River, Montgomery, Ala. California salmon, 1876 ; shad, 1876.

Alabama River. (See tributaries: Tallapoosa River and Coosa River.)

Alamance County, N. C, Haw River. Shad, 1877.

Alamance County, K. C. (See Graham, N. 0.)

Alameda County, Cal., Lake Chabot. Schoodic salmon, 1878 ; white-

fish, 1879.

Alameda County, Cal., Arroyo Laguna. Schoodic salmon, 1878.

Albany, Ga., Flint River. Shad, 1878, 1880.

Albemarle County, Va. (See Shadwell, Va.)

Albemarle Sound, Roanoke River Light, near Avoca, N. C. Shad, 1879.

Albemarle Sound, Scotch Hall Fishery, Avoca, N. C. Shad, 1878, 1878,

1879.

[4] 917
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Albert Lea, Freeborn County, Minn. Penobscot salmon, 1875 ; Califor-

nia salmon, 1875, 1876.

Alden Lake, Freeborn County, Minn. California salmon, 1878.

Allamakee County, Iowa. (See Waukon, Iowa.)

AUapaliaw Eiver, Stockton, Ga. Shad, 1879.

Allegan County, Mich., Dumont Lake. California salmon, 1878.

Allegan County, Micb., Minckler Lake. California salmon, 1879.

Allegan County, Mich., Minor Lake. California salmon, 1878, 1^79.

Allegan County, Mich., Sixteen Lake. California salmon, 1879.

Allegan County, Mich., Wetmore Lake. California salmon, 1879.

Alleghany County, Md. (See Cumberland, Md.; Tannery, Md.)
Alleghany County, Ya., Jackson River. California salmon, 1876.

Alleghany County, Va. (See Clifton Forge, Ya.)

Alleghany Springs, Ya., Eoanoke Eiver. California salmon, 1880.

Allegheny Eiver, Salamanca, N. Y. Shad, 1872.

Allegheny Eiver. (See tributary : Chautauqua Lake.)

Allegheny Eiver, Westmoreland County, Pa. Schoodic salmon, 1880.

Allen Creek, Monroe County, N. Y. California salmon, 1873, 1874, 1875

;

Penobscot salmon, 1875; Schoodic salmon, 1879.

Alley Lake, Eenville County, Minn. California salmon, 1879; Schoodic

salmon, 1879.

Alloway's Creek, AUowaystown, N. J. California salmon, 1876, 1877,

1879.

AUowaystown, N. J., Alloway's Creek. California salmon, 1876, 1877,

1879.

Almena, Mich., North Branch of Paw-Paw Eiver. California trout,

1880.

Alone, Ya., Buffalo Creek. California salmon, 1880.

Altamaha Eiver. (See tributaries : Oconee Eiver and Ocmulgee Eiver.)

Amherst County, Ya., Pedlar Eiver. California salmon, 1876.

Amite City, La., Tangipahoa Eiver. California salmon, 1876.

Amite Eiver, Tickfaw, La. Shad, 1878.

Anacostia, D. C, pond. California trout, 1880.

Auamosa, Iowa, Hatching Ponds. California trout, 1880; Schoodic sal-

mon, 1878.

Anamosa, Iowa, Wapsipinicon Eiver. California salmon, 1874, 1875.

Andover Branch, Millington, Md. California salmon, 1879.

Andover, Sussex County, N. J., Strubel's Lake. Schoodic salmon, 1878.

Androscoggin County, Me. (See Auburn, Me.)

Androscoggin Eiver, Me., tributary of. Penobscot salmon, 1873.

Anne Arundel County, Md. (See Patuxeut, Md.; Sappington, Md.)

Anoka County, Minn., Crooked Lake. California salmon, 1877.

Anoka County, Minn., Eound Lake. California salmon, 1877.

Anthony's Pond, Wis. California salmon, 1879.

Antietam Creek, Chewsville, Md. California salmon, 1876.

Antietam Creek, Hagerstown, Md. California salmon, 1874, 1876, 1879.
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Antrim, N. H., sundry ponds. Schoodic salmon, 1879.

AppalachicolaEiver. (See tributaries: Chattahoochee Elver, Flint River,

and Chastatee River.)

Appleton, Wis., Fox River. Shad, 1873, 1877.

Appomattox River, Farmville, Va. Schoodic salmon, 1879.

Appomattox River, Prospect, Va. California salmon, 1880.

Appomattox River, Petersburgh, Va. Shad, 1878, 1880.

Appoquinimink Creek, Blackbird, Del. Shad, 1879.

Aquetong Lake, Salisbury, Bucks County, Pa. Schoodic salmon, 1878.

Arapahoe County, Colo. (See Denver, Colo.)

Arcadia, Mo., Saint Francis River. Shad, 1879.

Archer's Run, Aberdeen, Md. California salmon, 1876.

Arkadelphia, Ark., Caddo River. Shad, 1878.

Arkadelphia, Ark., Quactuto River. California salmon, 1878.

Arkansas River, Little Rock, Ark. California salmon, 1878.

Arkansas River. (See tributaries: Neosho, Little Arkansas, Cow, Wal-

nut, Pawnee, and Spring Rivers, and Shoal Creek.)

Arlington Heights, 111., Small Lake. California salmon, 1877.

Arlington, Md., stream. California trout, 1880.

Armstrong Lake, Hennepin County, Minn. California salmon, 1877.

Aroostook County, Me. (See Bancroft, Me.)

Aroostook County, Me., Drew's Lake. Schoodic salmon, 1878.

Aroostook County, Me., Limerick Lake. Schoodic salmon, 1878.

Arroyo Laguna, Alameda County, Cal. Schoodic salmon, 1878.

Ashburnham, Mass., Nankeag Lake. Schoodic salmon, 1876, 1877, 1878^

1879, 1880.

Ash Creek, Ellsworth, Kans. Schoodic salmon, 1880.

Asher's Creek, Taylorsville, Ky. Schoodic salmon, 1878.

Asheville, K C, Pigeon River. California salmon, 1877.

Ashley Pond, Holyoke, Mass. Schoodic salmon, 1878, 1879.

Ashtabula County, Ohio. (See Ashtabula, Ohio.)

Ashtabula County, Ohio. (See Eagleville, Ohio.)

Ashtabula, Ohio, Ashtabula River. Shad, 1873.

Ashtabula River, Ashtabula, Ohio. Shad, 1873.

Asnaconcouic Pond, Hubbardston, Mass. Schoodic salmon, 1878, 1879.

Asuebumskitt Pond, Paxton, Mass. Schoodic salmon, 1879.

Assawampsett Lake, Middleborough, Mass. Schoodic salmon, 1877,

1878, 1879.

Athens, Tenn., Eastanalbee River. California salmon, 1876; shad, 1876.

Athol, Mass. Schoodic salmon, 1876.

Atkin's Tank, Va., South Fork of Holston River. California salmon,

1880.

Atlanta, Ga., Chattahoochee River. Shad, 1876.

Atlantic County, N. J. (See Egg Harbor City, N. J., May's Landing,

N. J., Weymouth, N. J.

Atlantic County, N. J., Great Egg Harbor River. California salmon,

1879.



920 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [4]

Atlantic, Iowa, Nishnabottomy Eiver. California salmon, 1875.

Attala County, Miss. (See Kosciusko, Miss.)

Auburn, Me., pond. Sclioodic salmon, 1879.

Audrain County, Mo. (See Mexico^ Mo.)

Auglaize County, Ohio. (See Wapakoneta, Ohio.)

Auglaize River, Wapakoneta, Ohio. California salmon, 1875.

Augusta County, Va. (See Greenville, Va., Staunton, Va., Waynes-
borongh, Va.)

Au Sable River, Crawford County, Mich. California salmon, 1874, 1876.

An Sable River, Roscommon County, Mich. Penobscot salmon, 1873.

Au Sable River. (See tributary: Otsego Lake.)

Austin, Minn., Mill Pond. California salmon, 1877.

Austin, Texas, Colorado River. Shad, 1874, 1875, 1879; California

salmon, 1874, 1876.

Avoca, N. C, Chowan River. Shad, 1878.

Avoca, IS". C, near Roanoke River Light, 1879.

Avoca, N. C, Salmon Creek. Shad, 1878, 1879.

Avoca, N. C, Scotch Hall Fishery, Albemarle Sound. Shad, 1878, 1879.

Avon, Minn.., Spunk Creek. California salmon, 1877.

Back River, Herring Run, Md. California salmon, 1878.

Badger River, Iowa. California salmon, 1878.

Baird, Cal., McCloud River. California salmon, 1873, 1874, 1875, 1876,

1877, 1878, 1879, 1880.

Baker's River, N. H. California salmon, 1875.

Baker's River, Plymouth, N. H. California salmon, 1878 ; California

trout, 1880.

Baker's River, Warren, N. H. California salmon, 1876; Penobscot

salmon, 1876.

Balahack Brook, South Windham, Conn. Schoodic salmon, 1877.

Bald Eagle Creek. (See tributary: Spring Creek.)

Bald Eagle Lake, Ramsey County, Minn. California salmon, 1876.

Bald Eagle River, Bellefonte, Pa. California salmon, 1874.

Balding's Mill, Ga., Chastatee River. California salmon, 1878.

Baldwin County, Ga. (See Milledgeville, Ga.)

Baltimore County, Md., Railroad Crossing of Gunpowder River. Shad,

1879.

Baltimore County, Md. (See Airy Hill, Md.; Arlington, Md.; Balti-

more, Md.; Catonsville, Md. ; Cockeysville, Md. ; Dripping Spring, Md.;

Freeland, Md.; Glencoe, Md.; Green Spring, Md. ; Greenwood, Md.;

Govanstown, Md. ; Hampton, Md.; Hereford, Md.; Herring Run, Md.;

Long Green, Md.; Monkton,Md.; Parkton, Md.; Phoenix, Md.; Pikes-

ville, Md.; Reisterstown, Md. ; Relay Station, Md. ; Saint James, Md.

;

Towsontown, Md.; Warren, Md.; Waverly, Md.; White Hall, Md.)

Baltimore, Md., Baltimore Water Works. California salmon, 1876, 1876.

Baltimore, Md., Beaver Dam Creek. Schoodic salmon, 1879.

Baltimore, Md., Charles River. Schoodic salmon, 1879.
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Baltimore, Md., Charles Street Avenue Lake. Schoodic salmou, 1879.

Baltimore, Md., Druid Hill Lake. Schoodic salmou, 1879.

Baltimore, Md., Patuxent Kiver. Schoodic salmou, 1880.

Baltimore, Md., pond. California trout, 1880 j Schoodic salmon, 1880.

Baltimore, Md., Stony Eun. California trout, 1880.

Baltimore, Md., stream. California trout, 1880.

Baltimore, Md., Trout Branch. Schoodic salmon, 1880.

Baltimore Water-Works, Baltimore, Md. California salmon, 1876, 1876.

Bancroft, Me., Mattawamkeag River. Penobscot salmon, 1875, 1876.

Bantam Lake, Litchfield, Conn. Schoodic salmon, 1876, 1877, 1878,

1879.

Baptist Seminary Pond, Kalamazoo, Mich. California salmon, 1875.

Barbour County, W. Va., Tygert's Valley River. California salmon,

1879, 1880.

Barnesville, Md., pond. California trout, 1880.

Barnet, Vt., Harvey's Pond. Schoodic salmon, 1876, 1878.

Barnet, Yt., Connecticut River. Penobscot salmon, 1874.

Barn's Farm, Md., Blackwater River. California salmon, 1879.

Barnstable County, Mass. (See Brewster, Mass. 5 Cotuit, Mass.; Fal-

mouth, Mass.; Mashpee, Mass.; North Sandwich, Mass.; Sandwich,

Mass. ; Wellfleet, Mass. ; Yarmouth, Mass.)

Barnum pond, Houston County, Minn. Schoodic salmon, 1879.

Baro Beeso Lake, Hillsdale, Mich. California salmon, 1878.

Barren Lake, Mich. Penobscot salmon, 1873.

Barren River, Warren County, Ky. California salmon, 1877, 1878;
shad, 1878.

Barret's Pond, Wythe County, Va. Schoodic salmon, 1880.

Barrett, Kans., Clear Creek. California salmou, 1878, 1879.

Barrier Lake, Hillsdale County, Mich. Penobscot salmon, 1873.

Barrington River, Bristol County, R. I. Shad, 1875, 1877.

Barron Lake, Cass County, Mich. California salmon, 1875, 1879.

Barron Lake, Howard, Mich. California salmou, 1878.

Barry County, Mich., Carter Lake. California salmon, 1875.

Barry County, Mich., Long Lake. California salmon, 1875.

Barry County, Mich., Thorn Apple Lake. California salmon, 1875.

Barry Hunt's Lake, Rice County, Minn. Penobscot salmon, 1875.

Bartholomew County, Ind. (See Columbus, Ind.)

Bartlett's Pond, Parkersburg, W. Va. Schoodic salmon, 1878.

Barton County, Kans. (See Great Bend, Kans.)

Barton Pond, Barton, Vt. Schoodic salmon, 1876.

Barton, Vt., Bellwater Pond. Schoodic salmon, 1878.

Bartow County, Ga. (See Cartersville, Ga.)

Base Lake, Dexter, Mich. Whitefish, 1876.

Baskahegan, tributary of, Maine. Penobscot salmon, 1874.

Bass Lake, Crofton, Mich. Whitefish, 1876.

Bass Lake, Faribault County, Minn. California salmon, 1876, 1877.
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Bass Lake, Eamsey County, Minn. Schoodic salmon, 1875; California

salmon, 1875; Penobscot salmon, 1875.

Bass Lake, Washington County, Minn. California salmon, 1877.

Battenkill Creek, Manchester, Yt. Penobscot salmon.

Battery Light, Md., Susquehanna Eiver. Shad, 1879.

Battle Creek, Calhoun County, Mich., Goquack Lake. California

salmon, 1875; Schoodic salmon, 1878.

Battle Creek, Mich., Hamblin Lake. California salmon, 1876.

Battle Creek, Mich., lakes. Whitefish, 1876 ; California trout, 1880.

Battle Creek, Mich., Sheppard's Brook. California trout, 1880.

Bayard, Ohio, Muskingum River. Shad, 1875.

Bay County, Mich., Rifle River. California salmon, 1875.

Bay, Erie, Pa. Schoodic salmon, 1879.

Bayou Macon, Railroad Crossing, Richland Parish, La. Shad, 1879.

Baytown Lake, Wright County, Minn. California salmon, 1876.

Beach Pond, Richmond, R. I. Schoodic salmon, 1876.

Beach Pond, Yolumtown, Conn. Schoodic salmon, 1876.

Bean Pond, Warner, N. H. Schoodic salmon, 1880.

Bean's Lake, Platte County, Mo. California salmon, 1880.

Bear Creek, Charlevoix County, Mich. California salmon, 1876, 1876.

Bear Creek, Iowa, Bear Creek. Penobscot salmon, 1875.

Bear Creek, tributary of, Md. California salmon, 1878.

Bear Hill Pond, Harvard, Mass. Schoodic salmon, 1878, 1879.

Bear Lake, Carleton County, Minn. California salmon, 1878.

Bear Lake, Wilkes Barre, Pa. California salmon, 1880; Schoodic

salmon, 1878, 1880.

Bear River, (See tributary: Truckee River.)

Beaver Creek, l!*r. Y. California salmon, 1873.

Beaver Creek, Sand Bank, N. Y. California salmon, 1874.

Beaver County, Pa. (See Georgetown, Pa.)

Beaver Dam Creek, Baltimore, Md. Schoodic salmon, 1879.

Becker County, Minn., Detroit Lake. California salmon, 1877 ; Schoodic

salmon, 1875 ; Penobscot salmon, 1875.

Becker County, Minn. (See Frazee City, Minn.; Lake Park, Minn.)

Bel Air, Md., pond. Schoodic salmon, 1880.

Bel Air, Md., Stony Branch. California trout, 1880.

Belknap County, N. H. (See Centre Harbor, N. H.; Tilton, N. H.)

Bella Vista, Md., pond tributary to Gunpowder River. California

trout, 1880.

Bell Creek, Goodhue County, Minn. California salmon, 1878.

Bellefontaine, Ohio, Buckingahela River. Shad, 1874.

Bellefonte, Pa., Bald Eagle River. California salmon, 1874.

Bellefonte, Pa., Spring Creek. California salmon, 1874.

Belleville, 111., Kaskaskia River. California salmon, 1877.

Belleville, 111., Mississippi River. California salmon, 1877.
""

Belleville, 111., Prairie du Pont River. California salmon, 1876, 1877.
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Bellows Falls, Yt., Connecticut River. Shad, 1874, 1874, 1874, 1876.

Bellton, W. Va., Fish Creek. California salmon, 1879, 1880.

Bellwater Pond, Barton, Vt. Scboodic salmon, 1878.

Beloit, Kans., Solomon River. California salmon, 1878, 1879.

Bennington County, Vt., ponds. Schoodic salmon, 1876.

Bennington County, Vt. (See Manchester, Vt.)

Benson, Minn., Chippewa River. California salmon, 1877.

Benton, Ark., Saline River. Shad, 1878; California salmon, 1878.

Benton Creek, Fillmore County, Minn. California salmon, 1878.

Benton Harbor, Mich., private i^onds. California salmon, 1878.

Benton, N. H., Long Pond. Schoodic salmon, 1880.

Bergen County, 1^. J., Hackensack River. California salmon, 1879.

Bergen County, N. J., lakes. Schoodic salmon, 1879.

Berks County, Pa. (See Reading, Pa.)

Berkshire County, Mass. (See Great Barrington, Mass.; Otis, Mass.

;

Pittsfield, Mass.; Stockbridge, Mass.)

Berlin, Md., Herring Creek. California salmon, 1879.

Berlin, Md., Saint Michael's River. Shad, 1879.

Berlin, Md., Trappe River. California salmon, 1879, 1880.

Berlin, Mass., Gates Pond. Schoodic salmon, 1876, 1877.

Berrien County, Mich., Saint Joseph River. California salmon, 1879.

Berrien County, Mich. (See Benton Harbor, Mich. ; New Buffalo, Mich.

;

Niles, Mich.; Saint Joseph, Mich.; Watervliet, Mich.)

Berry Pond, Pittsfield, K. H. Schoodic salmon, 1880.

Bertie County, N. C. (See Avoca,K C. ; Colerain, N. C. ; The Mill, N. C.)

Bethany, W. Va., Buffalo Creek. California salmon, 1878, 1879, 1880.

Bexar County, Tex. (See San Antonio, Tex.)

Bibb County, Ga. (See Macon, Ga.)

Big Black River, Canton, Miss. Shad, 1877.

Big Black River, Vaughan, Miss. Shad, 1878.

Big Black River, Piedmont, Mo. Shad, 1879.

Big Black River, Poplar Bluff, Mo. Shad, 1879.

Big Blue River, Blue Rapids, Kans. California salmon, 1878, 1879.

Big Blue River, Manhattan, Kans. California salmon, 1878, 1879, 1880.

Big Blue River, Topeka, Kans. Shad, 1877.

Big Blue River. (See tributaries : Little Blue River and Black Vermil-

lion River.)

Big Butts Lake, Ramsey County, Minn. California salmon, 1876.

Big Creek, Ellis, Kans. California salmon, 1878, 1879.

Big Creek, Hayes City, Kans. California salmon, 1878, 1879.

Big Elk River, Saint Mark's, ]\Id. California salmon, 1879.

Big Elk River, Saintraan's Mill, Md. California salmon, 1878, 1880.

Big Gunpowder River, Parktou, Md. California salmon, 1879.

Big Hatchie River, Brownsville, Tenn. Shad, 1876.

Big Lake, Pine County, Minn. California salmon, 1875.

Big Lake, Sherburne County, Minn, California salmon, 1876.



924 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [8]

Bigler Lake. (See tributary : Tahoe Lake.)

Big Paw-Paw River, Watervliet, Mich. California salmoD, 1878.

Big Pipe Creek, tributary to, Union Bridge, Md., pond. Schoodic sal-

mon, 1879.

Big Pipe Creek, Middleburg, Md. California salmon, 1879.

Big Pond, White Haven, Pa. Schoodic salmon, 1879.

Big Portage Lake, Dexter, Mich. Whiteflsh, 1876.

Big Rock Creek, Big Rock, Iowa. California salmon, 1874.

Big Rock Creek, Walker, Iowa. California salmon, 1875.

Big Rock, Iowa, Big Rock Creek. California salmon, 1874.

Big Rock River, Iowa. California salmon, 1879.

Big Sandy River. (See tributary : Tygert River.)

Big Slate Creek, Montgomery County, Ky. California salmon, 1877.

Big Spring Branch, Scott Countj^, Ky. California salmon, 1876.

Big Spring Depot, Va., Roanoke River. California salmon, 1876, 1880.

Big Star Lake, Lake County, Mich. California salmon, 1876.

Big Stone County, Minn. (See Ortonville, Minn.)

Big Stone Lake, Ortonville, Minn. California salmon, 1880.

Big Wills Creek, Lebanon, Ala. Shad, 1879.

Billerica, Mass., Shawshine River. Schoodic salmon, 1877.

Bingham Lake, Cottonwood County, Minn. California salmon, 1876.

Blackbird, Del., Appoquinimink River. Shad, 1879.

Black Hawk County, Iowa. (See Waterloo, Iowa.)

Black River, Elyria, Ohio. Shad, 1874.

Black River, Poplar Bluff, Mo. Shad, 1876.

Black River, Port Huron, Mich. California salmon, 1875.

Black River, Wayne County, Mo. California salmon, 1879.

Black River, S. C. California salmon, 1880.

Black River. (See tributary: Ouachita, or Washita, River.)

Black River. (See tributary: San Francois River.)

Black River. (See tributary: Bowell Creek.)

Blacksburgh, Va., Few River. Schoodic salmon, 1878.

Blacksmith's Fork, Cache County, Utah. California salmon, 1876.

Blackstone River, R. I. Penobscot salmon, 1873.

Blackstone River, Providence County, R. I. Shad, 1874, 1877.

Blackstone River. (See tributary: Slatersville Branch.)

Blackstone River, tributary of, R. I. California salmon, 1874, 1875.

Black Vermillion River, Frankford, Kans. California salmon, 1878,

1879.

Black Warrior River, Tuscaloosa, Ala. Shad, 1879.

Blackwater River, Barn's Farm, Md. California salmoa, 1879.

Blackwater River, Cambridge, Md. California salmon, 18795 shad,

1879.

Blackwater River, Franklin, Va. Shad, 1878, 1879.

Blair County, Pa., Juniata River. California salmon, 1880.

Blair County, Pa. (See Tyrone, Pa.)
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Bland County, Va. (See Sharon Springs, Va.)

Blind Lake, Dexter, Mich. Whitefish, 1876.

Bloody Run, McGregor, Iowa. California salmon, 1874.

Bloomfield, N. J., Greenwood Lake. California salmon, 1876, 1877.

Bloomsbury, N. J., Musconetcong River. California salmon, 1874.

Bloomsbury, N. J., Pohatcong River. California salmon, 1874.

Blue Earth County, Minn., Clear Lake. California salmon, 1877.

Blue Earth County, Minn., Crystal Lake. California salmon, 1877, 1880.

Blue Earth County, Minn., Eagle Lake. California salmon, 1876.

Blue Earth County, Minn., Lake Laura. California salmon, 1876.

Blue Earth County, Minn., Loon Lake. California salmon, 1876, 1877.

Blue Earth County, Minn., Madison Lake. California salmon, 1876,

1877.

Blue Earth County, Minn., Minnesota River. California salmon, 1878.

Blue Earth County, Minn. (See Mankato, Minn.)

Blue Earth River. (See tributary: Chain Lake.)

Blue Lake, Kalkaska County, Mich. California salmon, 1879.

Blue Ponds. (See tributary: Spring Creek.)

Blue Rapids, Kans., Big Blue River. California salmon, 1878, 1879.

Blue River, Manhattan, Kans. Shad, 1879.

Blue River, Independence, Mo. California salmon, 1880.

Bluff Creek, BluffviUe, Kans. Schoodic salmon, 1880.

Boardman River. (See tributary: Salmon Creek.)

Boeuf River R. R. Crossing, Richland County, La. Shad, 1879.

Bohemia Bridge, Md., Bohemia Creek. California salmon, 1876.

Bohemia Creek, Bohemia Bridge, Md. California salmon, 1876.

Bohemia River, Cecil County, Md. California salmon, 1879, 1880.

Bohemia River, Middletown, Md. Shad, 1879.

Bohemia River, Md. Shad, 1877.

Bois des Sioux River, Forks of Otter Tail, Stevens County, Minn.

Californi?* salmon, 1877.

Bolton, Conn., Bolton Reservoir. Schoodic salmon, 1880.

Bolton Reservoir, Bolton, Conn. Schoodic salmon, 1880.

Boltonville, Ga., Chattahoochee River. Shad, 1880.

Booker's Branch, Green County, Ky. California salmon, 1877.

Boone, Boone County, Iowa, Des Moines River. Schoodic salmon, 1878.

Boone County, Iowa. (See Boone, Iowa; Moingona, Iowa.)

Boone River, Iowa. California salmon, 1879.

Boone River, Webster City, Iowa. California salmon, 1875.

Boothe's Creek, Walworth County, Wis. California salmon, 1878.

Borden Pond, Fall River, Mass. Schoodic salmon, 1878.

Borgne Lake. (See tributary: Pearl River.)

Boscawen, N. H., Walker's Pond. Schoodic salmon, 1880.

Boscobel, Wis., streams. California salmon, 1877, 1878.

"Potetourt County, Va., streams. California salmon. 1879.
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Botetourt County, Va., tributary of James Eiver. California salmon,

1876.

Botetourt County, Va. (See Fincastle, Va.)

Bourbon County, Ky., Elmwood Creek. California salmon, 1878.

Bowell Creek, Jefferson County, N. Y. California salmon, 1878.

Bowling Green, Ky., Green Kiver. Shad, 1878.

Bowman's Run, Wilkes Barre, Pa. California salmon, 1876, 1878, 1879.

Box Elder County, Utah, Box Elder Creek. California salmon, 1876.

Box Elder Creek, Box Elder County, Utah. California salmon, 1876.

Boxford, Mass., Mitchell's Pond. Schooi-jc salmon, 1876, 1877.

Boyd's, Md., Brick Lodge. California salmon, 1878.

Boyd's, Md., Little Lorrem. California salmon, 1878.

Boyd's, Md., Ten-Mile Creek. California salmon, 1878.

Boyer River, Iowa. Penobscot salmon, 1876.

Boyer River, Logan, Iowa. Shad, 1878.

Boyle County, Ky., Dick's River. California salmon, 1876.

Boyne Falls, Mich., Boyne River. California salmon, 1876.

Boyne River, Boyne Falls, Mich. California salmon, 1876.

Boyne River, Charlevoix County, Mich. California trout, 1880.

Bradford, N. H., Bradford's Pond. Schoodic salmon, 1879.

Bradford's Pond, Bradford, N. H. Schoodic salmon, 1879.

Bradley Springs, Trivoli, Kans. Schoodic salmon, 1880.

Brainerd, Crow Wing County, Minn. Penobscot salmon, 1875.

Braintree, Mass., Great Pond. Schoodic salmon, 1877, 1878, 1880.

Branch County, Mich., Coldwater Lake. California salmon, 1875.

Branch County, Mich., Lake of the Woods. California salmon, 1875.

Branch County, Mich., Morrison Lake. California salmon, 1875.

Branchville, X. C, Meherrin River. Shad, 1878, 1879.

Branchville, S. C, Edisto River. California salmon, 1877.

Brandywiue, Pa., Brandywine Creek. California salmon, 1876.

Branford, Conn., Roger's Pond. Schoodic salmon, 1877.

Brazos River, Hearne, Tex. Shad, 1879.

Brazos River, Hempstead, Tex. Shad, 1874.

Brazos River. (See tributary: Clear Creek.)

Breckeuridge, Minn., Red River of the North. California salmon, 1875;

Penobscot salmon, 1875; Schoodic salmon, 1875.

Breckeuridge, Miun., branch of Red River. California salmon, 1876.

Bremen County, Iowa. (See Waverly, Iowa.)

Brewster, Mass., ponds. Schoodic salmon, 1880.

Brick Lodge, Boyd's, Md. California salmon, 1878.

Bridgeton, K. J. Cohansey Creek. California salmon, 1877.

Bridgewatep, Mass., Fall River. California salmon, 1877.

Bridgewater, Mass., Taunton River. Shad, 1876, 1877.

Bridgewater, N. H., Newfound Lake. Schoodic salmon, 1879.

Bridgewater, N. C, Linville River. California salmon, 1878, 1879.

Briggs Lake, Sherburne County, Minn. California salmon, 1877, 1878,
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Bristol County, Mass. (See FallEiver, Mass.)

Bristol County, E. I., Barrington River. Shad, 1875, 1877.

Bristol County, E. I., Warren Eiver. Shad, 1874, 1875, 1877.

Bristol County, E. I, (See Warren, E. I.)

Broad Brook, Broad Brook, Conn. Schoodic salmon, 1880.

Broad Brook, Conn., Broad Brook. Schoodic salmon, 1880.

Broad Eiver, Columbia, S. C. California salmon, 1879; shad, 1878,

1880, 1880.

Broad Eiver, Gaffney City, S. 0. Shad, 1875, 1880 ; California salmon,

1877.

Broad Eiver, Hickory-nut Gap, N. C. California salmon, 1879.

Broad Eiver, Marion, N. C. California salmon, 1877.

Broad Eiver, Spartanburgh 0. H., S. C. Shad, 1876.

Broad Eiver, S. C. California salmon, 1880.

Broad Eiver. (See tributary : Green Eiver.)

Broad Eiver. (See tributaries : Packlittle Eiver, Enoree Eiver, Little

Eiver.)

Broad Eun, Broad Eun Station, Va. California salm.ou, 1876.

Broad Eun Station, Va., Broad Eun. California salmon, 1876.

Brodhead, Wis., Sugar Eiver. California salmon, 1879.

Brooke County, W. Va. (See Bethany, W. Va.)

Brookfield, Conn., Still Eiver. Schoodic salmon, 1880.

Brookfield, N. H., Cook's Pond. California salmon, 1879.

Brooklyn, Mich., Eaisin Eiver. California salmon, 1875.

Brooklyn, N. Y., Brooklyn Water-works, California salmon, 1874.

Brooklyn Water-works, Brooklyn, 1!^. Y. California salmon, 1874.

Brookville, Kans., Spring Creek. California salmon, 1878, 1879.

Brown County, Minn., Clear Lake. Califoruia salmon, 1878.

Brown County, Minn., Hansca Lake. Califoruia salmon, 1878.

Brown County, Minn., Sleepy Eye Lake. California salmon, 1878.

Brown's Creek, Owen, 111. California salmon, 1877.

Brown's Creek, Iowa. California salmon, 1875.

Brown's Creek, Washington County, Minn. California salmon, 1876.

Brownville, Tenn., Big Hatchee Eiver. Shad, 1876.

Brown's Lake, Eacine County, Wis. California salmon, 1877, 1879.

Brown's Mill Pond, Winona County, Minn. California salmon, 1878.

Brownville, Me., Pleasant Eiver. Penobscot salmon, 1874.

Bruce Lake, Calhouu County, Mich. California salmon, 1875.

Bruin Lake, Dexter, Mich. Whitefish, 1876.

Buchanan County, Iowa. (See Independence, Iowa.)

Buchanan County, Mo., Contrary Lake. California salmon, 1880.

Buchanan County, Mo., Platte Eiver. California salmon, 1880.

Buchanan County, Mo., One Hundred and Two Eiver. California sal-

mon, 1880.

Buchanan County, Mo., Missouri Eiver. California salmon, 1880.

Buchanan County, Mo. (See Saint Joseph, Mo.)
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Buckeystown, Md., pond. California salmon, 1880; California trout,

1880 ; Sclioodic salmon, 1880.

Buckingahela Eiver, Bellefontaine, Ohio. Shad, 1874.

Bucks County, Pa. (See Point Pleasant, Pa.)

Buck's Creek, Van Buren County, Mich. California salmon, 1879.

Bucksport, Me., Craig's Pond. California salmon, 1874, 1875.

Bucksport, Me., Hatching-house Pond. California salmon, 1874.

Bucyrus, Ohio, Sandusky River. California salmon, 1874.

Buel Lake, Great Barrington, Mass. Schoodic salmon, 1879, 1880.

Buffalo Creek, Bethany, W. Va. California salmon, 1878, 1879, 1880.

Buffalo Creek, branch of, Marion County, W. Ya. Schoodic salmon,

1878.

Buffalo Creek, Lewisburgh, Pa. California salmon, 1879.

Buffalo Creek, Lexington, Va. Schoodic salmon, 1879.

Buffalo Creek, Marion County, W. Va. Schoodic salmon, 1878.

Buffalo Creek, Pa. California salmon, 1875.

Buffalo Creek, Alone, Va. California salmon, 1880.

Buffalo Creek, JJockbridge County, Va. Schoodic salmon, 1877.

Buffalo Creek, Buffalo Mills, Va. California salmon, 1878.

Buffalo Mills, Va., Buffalo Creek. California salmon, 1878.

Buffalo River, Hawley, Minn. California salmon, 1877.

Buffalo River. (See tributary: Lake.)

Bullitt County, Ky. (See Shepherdsville, Ky.)

Bullitt County, Ky., Knob Creek. California salmon, 1877.

Bullock County, Ala. (See Union Springs, Ala.)

Bull Run Creek, Jamestown, N. CT California salmon, 1878.

Bumgartner's Creek, Hart County, Ky. California salmon, 1876.

Buncombe County, N. C
,
ponds. California trout, 1880.

Buncombe County, !N. C, Swannanoa River. California salmon, 1877;

California trout, 1880.

Buncombe County, N. C. (See Asheville, N. C.)

Burke County, N. C, John's River. California trout, 1880.

Burke County, N. C, Upper Creek, California trout, 1880.

Burke County, N. C. (See Bridgewater, IST. C; Morganton, N. C.)

Burke's Creek, Cass County, Mich. California salmon, 1875.

Burlingame, Kans., Dragoon. California salmon, 1870.

Burlingame, Kans., Lyndon Lake. California salmon, 1880.

Burlington County, IST. J., Mullica River. California salmon, 1879.

Burlington, Vt., Winooski River. Shad, 1874.

Burnsides, Harford County, Md., Green Spring Run. Schoodic salmon,

1879.

Burnt Bridge, Va., North River. California salmon, 1880.

Burrellville, R. I., Wallum Pond. Schoodic salmon, 1876, 1878.

Burritt, 111., Knapp's Creek. California salmon, 1877.

Burton, W. Va.. Fish Creek. California salmon, 1879, 1880.

Burt's Lake. Cheboygan, Mich. Whitefish, 1876.
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Bush Creek, Monrovia, Md. California salmon, 1874.

Bush Creek, New Market, Md. California trout, 1880.

Bushkill Creek, Bushkill, Pa. California salmon, 1876.

Bushkill Creek, Easton, Pa. California salmon, 1874, 1878.

Bushkill Creek, Northampton County, Pa. Penobscot salmon, 1874.

Bushkill, Pa., Bushkill Creek. California salmon, 1876; Penobscot sal-

mon, 1872.

Bushkill, Pa.j Delaware Eiver. California salmon, 1875, 1877.

Bushkill Eiver, Easton, Pa. California salmon, 1879.

Bush Eiver, Perryman, Md. Shad, 1878, 1880.

Bush Eiver. (See tributaries: Plum Tree Eun and Stony Branch.)

Bush Eiver. (See tributary: Winters Eun.)

Bush Eun, Fairview, Md. Schoodic salmon, 1880 ; California trout, 1880.

Butler County, Kans. (See El Dorado, Kans.)

Butler County, Mo. (See Poplar Bluff, Mo.)

Butter Creek, New Milford, Conn. California salmon, 1874; Penobscot

salmon, 1875.

Butternut Creek, Hillsdale County, Mich. California salmon, 1873.

Butt's Lake, Washington Comity, Minn. California salmon, 1876.

Cache County, Utah, Blacksmith's Fork. California salmon, 1876.

Caddo Eiver, Arkadelphia, Ark. Shad, 1878.

Calais, Me., Keene's Lake. Schoodic salmon, 1878, 1879.

Calais, Me., Nash's Lake. Schoodic salmon, 1879.

Caldwell County, Ky., Eddy Creek. California salmon, 1877, 1878.

Caldwell County, N. C. (See Patterson's, N. C.)

Caldwell County, Tex. (See Luling, Tex.)

Caldwell, Greenbrier County, W. V., Greenbrier Eiver. California sal-

mon, 1878.

Caledonia County, Vt. (See Barnet, Vt.; Danville, Vt.; Mclndoe's

Falls, Vt.; Saint Johnsbury,Vt.; Watertbrd,Vt. ; Wheelock,Vt.)

Caledonia, N. Y., Caledonia Spring Creek. California salmon, 1874, 1876,

1878; Schoodic salmon, 1878.

Caledonia, N. Y., Genesee Eiver. California salmon, 1874, 1875.

Caledonia Spring Creek, Caledonia, N. Y. California salmon, 1874, 1875,

1878.

Caledonia Springs, N. Y. California salmon, 1873.

Calhoun County, Ala. (See Oxford, Ala.)

Calhoun County, Iowa, (See Pomeroy, Iowa.)

Calhoun County, Mich., Bruce Lake. California salmon, 1875.

Calhoun County, Mich., Goguac Lake. California salmon, 1875, 1876,

1878, 1879; Schoodic salmon, 1876.

Calhoun County, Mich., Ilamblin Lake. Schoodic salmon, 1876.

Calhoun County, Mich., lake near Marshall. Penobscot salmon, 1873.

Calhoun County, Mich., Lyon and Goguac Lakes. California salmon,

1879.

S. Mis. 110 59
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Oalhoun County, Mich., Metcalf Lake. California salmon, 1874, 1875j

Schoodic salmon, 1878.

Calhonn County, Micli., Reese Pond. Schoodic salmon, 1876.

Calhoun County, Mich., Town Line. California salmon, 1878.

Calhoun County, Mich. {See Marshall, Mich.)

Calhoun Lake, Hennepin County, Minn. California salmon, 1876.

Callao, Mo., Chariton Eiver. Shad, 1876.

Calumet County, Wis. (See New Holstein, Wis.)

Calumet River, Kensington, 111. California salmon, 1874; Penobscot

salmon, 1874.

Calumet River, Wildwood, 111. Penobscot salmon, 1874.

Calumet River, South Lawn, 111. Penobscot salmon, 1874.

Calumet River, South Chicago, 111. Shad, 1873.

Cambridge, Md., Black Water, River. California salmon, 1879; shad,

1879.

Oamden County, N. J. (See Camden, N. J.; Winslow, N. J.)

Camden, N. J., Mullica River. California salmon, 1877.

Camden County, N. C, North River. Shad, 1879.

Cameron County, Pa., Driftwood Branch. California salmon, 1879, 1880.

Cameron County, Minn., Rice County, Minn. California salmon, 187B.

Campbell County, Va. (See Lynchburgh, Va.)

Camp Creek, Fillmore County, Minn. California salmon, 1878.

Campton, N. H., tributary of Merrimac River. Penobscot salmon.

Campton and Plymouth, N. H., Pemigewasset River. California s^-

mon, 1876, 1878, 1879.

Canaan Mountain Pond, Falls Village, Conn. Schoodic salmon, 1880.

Canaan, N. H., Hart's Pond. Schoodic salmon, 1880.

Canes Run, Scott County, Ky. California salmon, 1876.

Canosia Lake, Duluth, Minn. Schoodic salmon, 1879.

Cannon River, Faribault, Minn. California salmon, 1877.

Cannon River, Owatonna, Minn. California salmon, 1877.

Cannon River, Rice County, Minn. California salmon, 1875; Schoodic

salmon, 1879.

Cannon River. (See tributaries : Shields, Cedar Lake, Roberd's Lake,

Bell Creek, Washington Lake, Jefferson Lake.)

Oaoterbury, Conn., Quinnebaug River. Shad, 1875.

Canton, Miss., Big Black River. Shad, 1877.

Cape Fear River, Lockville, N. C. Shad, 1878.

Cape Fear River, Greenevsborough, Guilford Countj", N. C, ponds.

Schoodic salmon, 1878.

Cape Fear River. (See tributaries: Deep River, Bull Run Creek, N.

Fork Deep River, Haw River, Goshen Creek, Six Runs.)

Cape May County, N. J. (See Dennisville, N. J. ; Tuckahoe, K J.)

Capo Creek, Pierce City, Mo. California salmon, 1878.

Carleton County, Minn., Bear Lake. California salmon, 1878.

Oarleton County, Minn., Chubb Lake. California salmon, 1878.
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Carleton County, Minn., Cub Lake. Californiii salmon, 1878.

Oarleton County. Minn., Hanging Horn Lake. California salmon, 1878.

Carleton County, Minn., Moose Horn Lake. California salmon, 1878.

Carleton County, Minn., Moose Lake. California salmon, 1877, 1878.

Carnelian Lake, Stearns County, Minn. California salmon, 1878.

Caroline County, Md. (See Carter's Bridge, Md. ; Denton, Md.; Feder-
alsburgli,M(l.; Groeusborougb, Md.; Henderson, Md.; Hillsborough,

Md.)

Caroline County, Va. (See Milford, Va.)

Carpenter's Point, Md., North East Kiver. Shad, 1876.

Carp River, Negaunee, Mich. California salmon, 1874.

Carroll County, Md. (See Carrollton, Md.; Double Pipe Creek, Md.;
Hood's Mills, Md.; Middleburgh, Md.; Mount Airy, Md.; New Wind-
sor, Md.; Sykesville, Md.; Tank Station, Md. ; Titusburg, Md. ; Union
Bridge, Md.; Wakefield, Md. ; Westminster, Md.; York Eoad, Md.)

Carroll County, N. H. (See Brookfield, N. H.; Conway, K H.; Madi-

son, N. H.; Ossipee, N. H.; Sandwich, K H.; Wakefield, K H.;

Wolfborough, K H.)

Carroll County, Tenn. (See Huntingdon, Tenn.)

Carroll Creek, Mount Carroll, 111. California salmon, 1878, 1879.

Carrollton, Md., i>ond. California trout, 1880 ; Schoodic salmon, 1880.

Carson City, Nev., Mexican Dam. California salmon, 1879.

Carson River. (See tributary : Mexican Dam.)

Carter's Bridge, Caroline County, Md., Great Choptank River. Cali-

fornia salmon, 1 >79.

Carter County, Ky., Little Sandy River. California salmon, 1878.

Carter County, Ky., Tygert River. California salmon, 1878.

Carter Lake, Barry County, Mich. California salmon, 1875.

Cartersville, Ga., Coosa River. California salmon, 1870.

Cartersville, Ga., Etowah River. Shad, 1878; California salmon, 1878.

('arthage, Mo., Spring River. California salmon, 1878, 1879.

Carver County, Miun.,.Clear Lake. California salmon, 1876.

Carver County, Minn., Minnewasta Lake. California salmon, 1878.

Carver County, Minn., Wiiconica Lake. California sabnon, 1878.

Carver County, Minn., lake. California salmon, 1876.

Gary Station, 111., Fox River. California salmon, 1879.

Cascade Branch of Patapsco River, Elk Ridge Landing, Md. Schoodic

salmon, 1878.

Casey County, Ky., Green River. California salmon, 187C.

Cass County, Ind. (Sec Logansport, Ind.)

Cass County, Iowa. (See Atlantic, Iowa.)

Cass County, Mich., Barrow Lake, Salmon Lake. California salmon,

1875, 1879.

Cass County, ilicli., Burke's Creek. California salmon, 1875.

Cass County, JMich., Diamond Lake. California salmon, 1870.
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Cass County, Micb., Dowagiae Eiver. California salmon, 1875, 1875,

1875.

Cass County, Miob., Indian Creek. California salmon, 1875.

Cass County, Mich., Indian Lake. California salmon, 1878.

Cass County, Mich., Millen Creek. California salmon, 1878.

Cass County, Mich., Muncy Lake. California salmon, 187G.

Cass County, Mich., Peavine Creek. California salmon, 1875, 1879.

Cass County, Mich., Pine Creek. California salmon, 1879.

Cass County, Mich., Pokagon Creek. California salmon, 1878, 1879.

Cass County, Minn., Sandy Lake. Schoodic salmon, 1879.

Cass County, Mich., Williams' Creek. California salmon, 1875.

Cass County, Mich. (See Howard, Mich. ; Pokagon, Mich.)

Cass Eiver, Saginaw County, Mich. California salmon, 1879.

Castalia, Ohio, Castalia Spring. California salmon, 1873.

Castalia, Ohio, Castalia Spring Stream. Penobscot salmon, 1873.

Castalia, Ohio, Coid Creek. California salmon, 1877, 1879.

Castalia Spring, Castalia, Ohio. California salmon, 1873.

Castalia Sjiring Stream, Castalia, Ohio. Penobscot salmOn, 1873.

Castleton, Yt., pond. Schoodic salmon, 1876.

Catawba County, N. C. (See Catawba, N. C. ; Newton, N. 0.)

Catawba, N. C, Catawba River. Shad, 1876, 1877, 1878.

Catawba Eiver, Catawba, N. C. Shad, 1876, 1877, 1878.

Catawba Eiver, Charlotte, N. C. California salmon, 1872.

Catawba Eiver, Charlotte, N. C. California salmon, 1879. (See S. 0.)

Catawba Eiver, Morganton, N. C. California salmon, 1880.

Catawba Eiver, Old Fort, N. C. California salmon, 1878, 1879.

Catawba Eiver, tributaries of, Charlotte, Mecklenburgh County, N. 0.,

ponds. Schoodic salmon, 1878.

Catawba Eiver, tributaries of, Morganton, N. C, ponds. Schoodic

salmon, 1878.

Catawba Eiver, Eock Hill, S. C. Shad, 1880.

Catawba Eiver. (See tributaries : Linville Eiver, John's Eiver, Upper
Creek, Clark's Creek, Mill Creek.)

Catfish Eiver. (See tributary : Mendota Lake.)

Cathance Lake, Cooper, Me. Schoodic salmon, 1878.

Catonsville, Md., Gwynn's Falls. California trout, 1880 j Schoodic

salmon, 1880.

Cattaraugus County, N. T. (See Salamanca, N. Y.)

Cave Spring Branch, Green County, Ky. California salmon, 1877.

Cayuga County, Spring Brooks. California salmon, 1879.

Cayuga Lake, K. Y. California salmon, 1874.

Cayuga Lake, K. Y. (See tributary : Spring Creeks.)

Cecil County, Md., Bohemia Eiver. California salmon, 1879, 1880.

Cecil County, Md., Northeast Eiver. Shad, 1878.

Cecil County, Md., Sassafras Eiver. California salmon, 1880.
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Cecil County, Md. (See Bohemia Bridge, Md. ; Carpenter's Point, Md.

;

De Graw's, Md.; Elkton, Md.; Harris Dam, Md.; Liberty Grove, Md.;
Northeast, Md. ; Port Deposit, Md. : RockChurcli,Md. ; Rowlandville,

Md.; Saint Marks, Md.; Sandy Branch, Md.; Scintman's Mill, Md.)
Cedar County, Iowa. (See Tipton, Iowa.)

Cedar Creek, Richfield, Wis. California salmon, 1879.

Cedar Creek, Strasburgh, Va. California salmon, 187G.

Cedar Creek, Winchester, Va. California salmon, 1874.

Cedar Lake, Martin County, Minn. Schoodic salmon, 1879.

Cedar Lake, Northfield, Minn. California salmon, 1877.

Cedar Lake, Rice County, Minn. California salmon, 1875, 1876, 1877,

1878; Schoodic salmon, 1879; Penobscot salmon, 1875.

Cedar Lake, Wantonwan County, Minn. California salmon, 18^.
Cedar Point, Md., Patuxent River. California salmon, 1876, 1876.

Cedar Rapids, Iowa, Cedar River. California salmon, 1874; Penobscot
salmon, 1875 ; shad, 1878.

Cedar Rapids, Iowa, Des Moines River. Shad, 1878.

Cedar Rapids, Linn County, Iowa, Cedar River. Schoodic salmon, 1878.

Cedar River, Cedar Rapids, Iowa. California salmon, 1874; Penobscot

salmon, 1875; Schoodic salmon, 1878; shad, 1878.

Cedar River, Freeborn County, Minn. California salmon, 1876.

Cedar River, Iowa. California salmon, 1878, 1879, 1879.

Cedar River, Marion, Iowa. Caliibrnia salmon, 1874.

Cellar River, Mower County, Minn. California salmon, 1875.

Cedar River, Springville, Iowa. California salmon, 1875.

Cedar River, Tipton, Iowa. California salmon, 1874, 1875.

Cedar River, Waterloo, Iowa. California salmon, 1874.

Cedar River, Wilton, Iowa. California salmon, 1875.

Cedar Rock Lake, Wis. Penobscot salmon, 1875.

Central Kentucky Lunatic Asylum Pond. California salmon, 1877.

Centralia, Kans., Red Vermillion River. California salmon, 1878, 1879.

Central, Va., New River. California salmon, 1874; Schoodic salmon,

1875, 1880 ; shad, 1873.

Centre County, Pa. (See Bellefonte, Pa.)

Centre Harbor, N. H., Winnipiseogee Lake. Schoodic salmon, 1879.

Centreville, Md., Corsica River. Shad, 1879,

Cerro Gordo County, Iowa. (See Clear Lake, Iowa.)

Chabot Lake, Alameda County, Cal. Schoodic salmon, 1878; white-

^sh, 1879.

Chain Lake, Martin County, Minn. California salmon, 1879.

Chambersburgh, Pa., Conecocheague River. California salmon, 1873.

Chamock Brook, Dodge County, Minn. California salmon, 1878.

Champlain Lake. (Sec tributaries: Kelly Brook, Missisquoi River.)

Champlain Lake. (See tributaries: Lewis Creek, Otter Creek,Winooski

Creek, Missisquoi River, LamvUle River.

Chapinville, Conn., Twin Lakes. Schoodic salmon, 1876, 1879.
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Chapman, Kans., Chapman's Creek. California salmon, 1878, 1879,

1881.

Chapman's Creek, Chapman, Kans. California salmon, 1878, 1879,

1881.

Chariton Eiver, Callao, Mo. Shad, 1876.

Chariton River, Macon County, Mo. California salmon, 1880; shad,

1880.

Charles County, Md. (See Glymout, Md.)

Charles River, Baltimore, Md. Schoodic salmon, 1879.

Charleston County, S. C. (See Charleston, S. C.)

Charleston County, S. C, Cooper River. California salmon, 1879j shad,

187.9.

Charleston, 111., Embarrass River. Shad, 1878.

Charleston, Kanawha County, W. Va., Kanawha River. California

salmon, 1878.

Charleston, S. C, Cooper River. California salmon, 1877.

Charleston, W.Va., Elk River. California salmon, 1879, 1880.

Charlestown, N. II., Connecticut River. Penobscot salmon, 1874.

Charlevoix County, Mich., Bear Creek. California salmon, 1876, 1876.

Charlevoix County, Mich., Boyne River. California trout, 1880.

Charlevoix County, Mich., Wallow Lake. California salmon, 1878.

Charlevoix County, Mich. (See Boyne Falls, Mich.)

Charlotte, Iowa, Maquoketa River. California salmon, 1874.

Charlotte Lake, Wright County, Minn. California salmon, 1877.

Charlotte, Me., Crocker's Lake. Schoodic salmon, 1878.

Charlotte, Me., Moosehorn Waters. Schoodic salmon, 1878.

Charlotte, Me., Sprague's Pond. Schoodic salmon, 1878.

Charlotte, Mecklenburgh County, N. C, ponds tributaries to Catawba
River. Schoodic salmon, 1878.

Charlotte, N. C, Catawba Eiver. California salmon, 1872, 1879.

Chase County, Kans. (See Cottonwood Falls, Kans.)

Chastatee River, Balding's Mill, Ga. California salmon, 1878.

Chatham County, K. C. (See Lockville, N. 0.)

Chattahoochee River, Atlanta, Ga. Shad, 1876.

Chattahoochee River, BoltonviUe, Ga. Shad, 1880.

Chattahoochee River, Columbus, Ga. Shad, 1877, 1879.

Chattahoochee River, Gainesville, Ga. California salmon, 1878; shad,

1879.

Chattahoochee River, Norcross, Ga. California salmon, 1877.

Chattahoochee River, West Point, Ga. Shad, 1877.

Chattanooga, Tenn., Tennessee River. Shad, 1876, 1879.

Chautauqua County, i^. Y., Chautauqua Lake. California salmon, 1875.

Chautauqua Lake, Chautauqua County, N. Y. California salmon, 1875.

Chazy River, Ellenburgh, IST. Y. Penobscot salmon, 1875.

Cheat River, Rowlesburglj, W. Va. Shad, 1879.

Chebacoo Lake, Essex, Mass. Schoodic salmon, 1877, 1879.
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Cheboygan County, Mich. (See Cheboygan, Mich.)

Cheboygan, Mich,, Buit's Lake. Whitefish, 1876.

Chelsea, Mich., Lowe Lake. Whitefish, 1876.

Chelsea, Mich., Bound Lake. Whitefish, 1876.

Chenango County, K Y,, Round Lake. California salmon, 1874.

Cherokee County, Iowa. (See Cherokee, Iowa.)

Cherokee, Iowa, Little Sioux Eiver. California salmon, 1875.

Cherry Run Depot, W. Va., Potomac River. California salmon, 1874.

Cheshire County, N. H., sundry ponds. Sclioodic salmon, 1879.

Cheshire County, N. H. (See Chesterfield, N. H.; Jaffrey, K H.; K'el-

son, K H.J Riudge, N. H.)

Chester County, Pa. (See Glenlock, Pa.; Spring City, Pa.; Touglike-

namon, Pa.; Uwchland, Pa.; West Grove, Pa.)

Chesterfield, N. H., Spofford Lake. Schoodic salmon, 1880.

Chester River, Millingtou, Md. California salmon, 1876, 1878, 1879,

1880; shad, 1878, 1879.

Chester River. (See tributaries: Audover Branch, Corsica River.)

Chestnut Pond, Epsom, N. H. Schoodic salmon, 1880.

Chestnut Pond, Northfield, N. H. Schoodic salmon, 1879.

Chewsville, Md,, Antietam Creek. California salmon, 1876.

Chickacomico River, Borchester County, Md. California salmon, 1879.

Chickacomico River, Fleming's Mill, Md. California salmon, 1879.

Chickasaw County, Iowa. (See Fredericksburgh, Iowa.)

Chickasawha River. (See tributaries : Okatibee Creek, Chunky River.)

Chickasawha River, Meridian, Miss. California salmon, 1876.

Chickies, Pa., Chiquesalunga Creek. California salmon, 1876.

Chillisquaque, Pa., North Branch Susquehanna River. California sal-

mon, 1877.

Chippewa County, Wis., Three-Mile Lake. California salmon, 1877.

Chippewa River, Benson, Minn. California salmon, 1877.

Chippewa River, Midland, Mich. California salmon, 1875.

Chippewa River, Pope County, Minn. California salmon, 1878.

Chippewa River. (See tributary: Hassel Lake.)

Chippewa River. (See tributary : White Bear Lake.)

Chippewa River. (See tributary : Three-Mile Lake.)

Chiquesalunga Creek, Chickies, Pa. California salmon, 1876.

Chiquesalunga Creek, Lancaster County, Pa. California salmon, 1875,

1877 ; Penobscot salmon, 1874.

Chisago County, Minn., Chisago Lake. California salmon, 1876, 1877.

Chisago County, Minn., Danewood Lake. California talmou, 1877.

Chisago County, Minn., Forest Lake. California salmon, 1877.

Chisago County, Minn., Green Lake. California salmon, 1877.

Chisago County, Minn., North Branch of Goose Creek. California sal-

mon, 1877.

Chisago County, Minn., Rush Lake. California salmon, 1877.

Chisago County, Minn., Saint Croix River. California salmon, 1875.
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Chisago County, Minn., Taylor's Falls. California salmon, 1875.

Chisago County, Minn. (See Stacy, Minn.)

Chisago Lake, Chisago County, Minn. California salmon, 1876, 1877.

Chittenden County, Vt. (See Burlington, Vt.j Essex, Vt.)

Choctawhatchee Eiver. (See tributary : PeaUiver.)

Choptank Eiver, Denton, Md. Shad, 1877.

Choptank Eiver, Greensborough, Md. California salmon, 1876; shad,

1878.

Choptank Eiver, Henderson, Md. California salmon, 1878, 1879, 1880j

shad, 1879.

Choptank Eiver. (See tributaries : Tread Haven, Tuckahoe Eiver,

Tuckahoe Creek,Trappe Eiver.)

Chowan Eiver, Avoca, IsT. C. Shad, 1878.

Chowan Eiver, Coleraine, 2:?. C. Shad, 1878.

Chowan Eiver. (See tributaries : Salmon Creek, Meherrin Eiver, Not-

toway Eiver.)

Chowan Eiver. (See tributaries : Nottoway Eiver, Blackwater Eiver.)

Christiana Creek, Wilmington, Del. Shad, 1880.

Christian County, Ky., Little Eiver. California salmon, 1878.

Christmass Lake, Minn. California salmon, 1877, 1880.

Chubb Lake, Carleton County, Minn. California salmon, 1878.

Chuck Creek, Tenn., French Broad Eiver. California salmon, 1876,

Chunky Eiver, Meridian, Miss. Shad, 1879.

Church Lake, Kent County, Mich. California salmon, 1876.

Circle Lake, Eice County, Minn. California salmon, 1878.

Clackamas Eiver, Cal. California salmon, 1877, 1878.

Clam Lake, Clam Lake, Mich. California salmon, 1876.

Clam Lake, Mich., Clam Lake. California salmon. 1876.

Clare County, Mich., Crooked Lake. Schoodic salmon, 1878.

Clare County, Mich., Eoney Lake. Schoodic salmon, 1878.

Clare County, Mich. (See Surrey, Mich.)

Clark County, Ark., Ouachita Eiver. Shad, 1879.

Clark County, Ark. (See Arkadelphia, Ark.)

Clark County, Ky., Howard's Lower Greek. California salmon, 1876.

Clark County, Ky., Howard's Upper Creek. California salmon, 1876.

Clark County, Ky., Stoner Creek. California salmon, 1876.

Clark County, Ky., Strode's Creek. California salmon, 1876.

Clark County, Ky., Lulbregrud Creek. California salmon, 1876.

Clarksburgh, W. Va., West Fork of the Monongahela Eiver. California

salmon, 1876; Schoodic salmon, 1879.

Clarksburgh, W. Va., West Fork Eiver. Shad, 1879.

Clark's Creek, Newton, N. C. California salmon, 1879,

Clay Centre^ Kans., Eepublican Eiver. California salmon, 1880.

Clay County, Kans. (See Clay Centre, Kans.)

Clay County, Minn. (See Hawley, Minn.; Moorhead, Minn.)

Clayton County, Ga. (See Jonesborough, Ga.)
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Clayton County, Iowa. (See McGregor, Iowa.)

CJayton, Del., Duck Creek. Shad, 1879.

Clear Creek, Barrett, Kans. California salmon, 1878, 1879.

Clear Creek County, Colo. (See Georgetown, Colo.)

Clear Creek, Farisville, Kans. Scboodic saliDon, 1S80.

Clear Creek, Hempstead, Tex. Califoruia salruon, 1874, 1876.

Clear Creek, Shelby County, Ky. California salmon, 1876.

Clear Lake, Blue Earth County, Minn. Califoruia salmon, 1877.

Clear Lake, Brown County, Minn. California salmon, 1878.

Clear Lake, Cal. Whitefish, 1872, 1873.

Clear Lake, Carver County, Minn. California salmon, 1876.

Clear Lake, Cerro Gordo County, Iowa, Clear Lake. Schoodic salmon^
1878.

Clear Lake, Georgetown, Colo. California salmon, 1874.

Clear Lake, Iowa. Whitefish, 1876; Penobscot salmon, 1876.

Cleiir Lake, Minn. Califoruia salmon, 1877.

Clear Lake, Kailroad Crossing, La. Shad, 1879.

Clear Lake, Sherburne County, Minn. California salmon, 1877.

Clear Lake, Waseca County, Minn. California salmon, 1876.

Clear Lake, Washington County, Minn. Califoruia salmon, 1878.

Clear Lake, Wis. Schoodic salmon, 1879.

Clear Lake, Wis., Willow Eiver. Califoruia salmon, 1879.

Clear Spring, Md., Frantz Mill Dam. California trout, 1880.

Clear Spring, Md., Mill Dam. Schoodic salmon, 1880.

Clear Water Creek, Wright County, Minn. California salmon, 1878.

Clear Water Lake, Minn. Califoruia salmon, 1877.

Clermont, Iowa, Turkey Eiver. California salmon, 1876.

Clifton Forge, Va., Jackson River. Schoodic salmon, 1879.

Clifton, Kans., Republican River. California salmon, 1880.

Clinch County, Ga. (See Stockton, Ga^)

Cline's Pond, New Jersey. California salmon, 1879.

Clinton County, 111. (See Trenton, 111.)

Clinton County, Iowa. (See Charlotte, Iowa ; Clinton Junction, lowaj
De Witt, Iowa.)

Clinton County, Mich., Round Lake. California salmon, 1875.

Clinton County, Mo., Smith Fork of Platte River. California salmon,

1880.

Clinton County, N. Y. (See Ellenburgh, N. Y.; Peru, K Y.; West
Plattsburgh, N. Y.)

Clinton County, Pa. (See Westport, Pa.)

Clinton Junction, Iowa, tributary of Mississippi River. California sal-

mon, 1874.

Clinton River, Poutiac, Mich. California salmon, 1876.

Clinton River, Utica, Mich. California salmon, 1875.

Cloud County, Kans. (See Concordia, Kans.)

Coahoma County, Miss. (See Friar's Point, Miss.)
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Cobb's Branch, Westminster, Md. Schoodic salmon, 1879.

Cobosecontee Lake, Manchester, Me. Schoodic salmon, 1879.

Cockeysville, Md., Gunpowder Eiver. California salmon, 1878, 1879}

Schoodic salmon, 1878 ; shad, 1877, 1878, 1879.

Cockeysville, Md., AVestern Eiver. California salmon, 1876.

Cocnochogue Eiver, Durham, Conn. California salmon, 1874.

Codorus Creek, Pa. Penobscot salmon, 1874.

Cohansey Creek, Bridgetou, N. J. California salmon, 1877.

Cohansey Greek, K J. California salmon, 1877.

Cohocton Eiver, Liberty, N. Y. California salmon, 1873.

Cold Creek, Castalia, Ohio. California salmon, 1877, 1879.

Cold Pond, Acworth, N. H. Schoodic salmon, 1880.

Cold Spring Pond, Enfield, Me. Schoodic salmon, 1878.

Cold Spring, W. Va , Wheeling Creek. California salmon, 1878;

Schoodic salmon, 1879.

Cold Water Creek, Oxford, Ala. California salmon, 1878.

Coldwater Lake, Branch County, Mich. California salmon, 1875.,

Cold Water Eiver, Holly Springs, Miss. Shad, 1878.

Colebrook, Conn., Farmington Eiver. California salmon, 1873, 1873.

Colerain, K. C, Chowan Eiver. Shad, 1878.

Coles County, 111. (See Charleston, 111.)

Collier's Creek, Collierstown, Va. California salmon, 1880.

CoUierstown, Va., Collier's Creek. California salmon, 1880.

Colon, Mich., Sturgeon Lake. California salmon, 1870.

Colorado County, Tex. (See Columbus, Tex.)

Colorado Eiver, Austin, Tex. Shad, 1874, 1875, 1879; California sal-

mon, 1874, 1876.

Colorado Eiver, Columbus, Tex. Shad, 1879.

Golfs Eeservoir, Hartford, Conn. Schoodic salmon, 1880.

Columbia, Ala., Tombigbee Eiver. Shad, 1879.

Columbia County, Wis. (See Hartman, Wis.; Lodi, Wis.; Portage,

Wis.; Poynette, Wis.)

Columbiana County, Ohio. (See Bayard, Ohio.)

Columbia, Pa., tributary of Susquehanna Eiver. California salmon, 1876.

Columbia, S. C, Broad Eiver. Shad, 1878, 1880,1880; California sal-

mon, 1879.

Columbus, Ga., Chattahoochee Ei\'er. Shad, 1877, 1879.

Columbus, Ind., White Eiver. Shad, 1874.

Columbus, Ohio, Scioto Eiver. Shad, 1875, 1876.

Columbus, Ohio, Whetstone Eiver. California salmon, 1878.

Columbus, Tex., Colorado Eiver. Shad, 1879.

Column Lake, McHenry, 111. California salmon, 1877.

ComoLake, Houston County, Minn. California salmon, 1878; Schoodic

salmon, 1879.

Como Lake, Eamsey County, Minn. Schoodic salmon, 1875; Penobscot

salmon, 1875; California salmon, 1875, 1876, 1877.
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Coucordia, Kans., Republican Eiver. California salmon, 1878, 1879,

1880.

Concord, Vt., Connecticut River. Penobscot salmon, 1874.

Conecuh River, Union Springs, Ala. Shad, 1879.

Coneloquiuet Creek, Pa. California salmon, 1874.

Coneloquinet Creek, Ciinil>erland County, Pa. California salmon, 1876.

Conesus Lake, Livingston County, X. Y. California salmon, 1875.

Conetquoit River, Long Island, N". Y. California salmon, 1876, 1877.

Congamond Lake, Westflcld, Mass. Schoodic salmon, 1876, 1879, 1880.

Conneaut Creek, Erie County, Pa. Schoodic salmon, 1880.

Connecticut Lake, Pittsburgh, N. H. S(^hoodic salmon, 1879.

Connecticut River, Bellows Falls, Vt. Shad, 1874, 1874, 1874, 1876.

Connecticut River, Charlestowu, N. H. Penobscot salmon, 1874.

Connecticut River, headwaters of, N. H. Penobscot salmon, 1874.

Connecticut Kiver, ponds tributary to, Saint Johnsbury, Vt. Schoodic

salmon, 1878.

Connecticut River, Smith's Ferry, Mass. Shad, 1874, 1875, 1877.

Connecticut River, South Hadley Falls, Mass. Shad, 1875, 1876, 1877.

Connecticut River, South Vernon, Vt. Sha<l, 1875, 1875.

Connecticut River, tributaries of, Thomi^sonville, Conn. Schoodic sal-

mon, 1878.

Connecticut River, Barnet, Vt. Penobscot salmon, 1874.

Connecticut River, Concord, Vt. Penobscot salmon, 1874.

Connecticut River, tributaries of. Conn. Penobscot salmon, 1873.

Connecticut River, Mclndoe's Falls, Vt. Penobscot salmon, 1874.

Connecticut River, Kcwbury, Vt. Penobscot salmon, 1874.

Connecticut River. (See tributaries: Farmington River, West River,

Conochogue River, Westfield River, Passumpsic River, Wells River,

West River, Saxton's River, White River, Lamoille River, Dog River.)

Conococheague River, Chambersburgh, Pa. California salmon, 1873.

Conococheague River, Hagerstown, Md. California salmon, 1874, 1876,

1879.

Conococheague River, Md. Penobscot salmon, 18S0.

Conococheague River, Williamsport, Md. California salmon, 1876.

Contentnea Creek, Wilson County, !N". C. Shad, 1877.

Contoocook River, Contoocook, X. H. Shad, 1877.

Contoocook River, Ilillsborough Bridge, N. H. California salmon, 1878,

1879.^

Contoocook River, N. 11. Penobscot salmon, 1875.

Contoocook, JS". H., Contoocook River. Shad, 1877.

Contrary Lake, Buchanan County, Mo. California salmon, 1880.

Conway, N. U., Walkei-'s Pond. Schoodic salmon, 1880.

Conyers, Ga., Yellow River. Shad, 1879.

Cook County, 111. (See Arlington Heights, 111. ; Kensington, 111. ; South

Chicago, 111.; South Lawn, 111.; Wildwood, 111.)

Cook's Lake, Linden, Mich. Whitefish, 1876.
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Cook's Pond, Brookfield, N. H. California salmon, 1879.

Coon Lake, Minn. California salmon, 1877.

Coon Eiver. (See Eaccoon.)

Cooper, Me., Cathance Lake. Schoodic salmon, 1878.

Cooper Eiver, Charleston County, S. C. California salmon, 1879 ; shad,

1879.

Cooper Eiver, Charleston, S. C. California salmon, 1877.

Coosa Eiver, Cartersville, Ga. California salmon, 1876.

Coosa Eiver, Eesaca, Ga. California salmon, 1878; shad, 1879.

Coosa Eiver, Eome, Ga. Shad, 1875.

Coosa Eiver. (See tributaries: Tombigbee Eiver, Cold Water Creek,

and Etowah Eiver.)

Coos County, N. H. (See Pittsburgh, N. H.; Stark, N. H.; Stewarts-

town, N. H.)

Cooper Creek, Iowa. California salmon, 1878.

Cordova Station, Md., Miles Creek. Shad, 1879.

Cordova Station, Md., Wye Mills Creek. Shad, 1879.

Cornelian Lake, Stearns County, Minn. California salmon, 1877.

Cornelian Lake, Washington County, Minn. California salmon, 1876,

1877.

Corry, Pa., Hatching Ponds. Schoodic salmon, 1878; California trout,

1880.

Corsica Eiver, Centreville, Md. Shad, 1879.

Corunna, Mich., Shiawassee Eiver. Shad, 1874.

Coshocton, Ohio, Walhonding Eiver. California salmon, 1877.

Coshocton County, Ohio. (See Coshocton, Ohio.)

Cottonwood County, Minn., Bingham Lake. California salmon, 1876.

Cottonwood County, Minn., Eagle Lake. California salmon, 1877.

Cottonwood County, Minn., Mountain Lake. California salmon, 1877.

Cottonwood County, Minn., String Lake. California salmon, 1876.

Cottonwood County, Minn., Welder Lake. California salmon, 1876.

Cottonwood County, Minn., Windom Lake. California salmon, 1876.

Cottonwood County, Minn. (See Windom, Minn.)

Cottonwood Falls, Kans., Cottonwood Eiver. Shad, 18T9.

Cottonwood Eiver, Cottonwood Falls, Kans, Shad, 1879.

Cottonwood Eiver, Florence, Kans. California salmon, 1878, 1879, 1880;

shad, 1879.

Cottonwood Eiver. (See tributary : Sleepy Eye Lake.)

Cotuit, Mass., Cotuit Eiver. Penobscot salmon, 1876; Schoodic salmon,

1876.

Cotuit Eiver, Cotuit, Mass. Penobscot salmon, 1876.

Council Bluffs, Iowa, tributary of Missouri Eiver. Penobscot salmon,

1875.

Covington, Ky., Glasser's Lakes. Schoodic salmon, 1878.

Covington, Ga., Ocmulgee Eiver. California salmon, 1878; shad, 1877.

Covington, Ga., Ulcofanhanchee Eiver. Shad, 1879.
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Coviugton, Ga., Yellow Eiver. California salmon, 1878; shad, 1880.

Cow Creeli, Hutchinson, Kans. California salmon, 1878, 1679; shad,

1879.

Craig's Creek, Fincastle, Va. Schoodic salmon, 1879.

Craig's Pond, Bucksport, Me. California salmon, 1874, 1875.

Craven County, I«r. C. (See New Berne, N. C.)

Crawford County, Mich., E. E. Crossing, Au Sable Eiver. California

salmon, 1874.

Crawford County, Ohio. (See Bucyrus, Ohio.)

Crawford County, Wis., streams. California salmon, 1874.

Crawford, Mich., Au Sable Eiver. California salmon, 1876.

Crawfordsville, Ga., Ogeechee Eiver. California salmon, 1877.

Credit Lake, Scott County, Minn. California salmon, 1878.

Crib Lake, Carleton County, Minn. California salmon, 1878.

Crisfield, Md., branch of Pocomoke Bay. California salmon, 1876.

Crittenden County, Ky., Hurricane Creek. California salmon, 1877.

Crocker's Lake, Charlotte, Me. Schoodic salmon, 1878.

Croftcn, Mich., Bass Lake. Whitefish, 1876.

Crofton, Mich., Loon Lake. Whitefish, 1876.

Crooked Lake, Anoka County, Minn. California salmon, 1877.

Crooked Lake, Petosky, Mich. Whitefish, 1876.

Crooked Lake, Surrey, Clare County, Mich. California salmon, 1878

;

Schoodic salmon, 1878.

Crookston, Minn., tributary of Eed Lake Eiver. California salmon, 1880.

Crouch's Creek, Jackson, Mich. California salmon, 1874.

Crouch's Fishery, Jackson, Mich, California salmon, 1874.

Crow Eiver. (See tributaries: Green Lake, Morrison Lake, Chisago

Lake, Koronis Lake.)

Crow Wing County, Minn., Brainerd. Penobscot salmon, 1875.

Crow Wing County, Minn., Withington Lake. Penobscot salmon, 1875.

Crow Wing County, Minn. (See Brainerd, Minn.)

Crystal Iron Springs, Emmittsburgh, Md. Schoodic salmon, 1878.

Crystal Lake, Blue Earth County, Minn. California salmon, 1877, 1880.

Crystal Lake, Crystal Lake, 111. California salmon, 1879.

Crystal Lake, Dakota County, Minn. California salmon, 1876.

Crystal Lake, Greenwood, Mass. Schoodic salmon, 1877, 1878.

Crystal Lake, 111., Crystal Lake. Cahfornia salmon, 1879.

Crystal Lake, Mashpee, Mass. Schoodic salmon, 1879.

Crystal Lake, Newton, Mass, Schoodic salmon, 1877.

Crystal Lake, Oceana County, Mich. California salmon, 1879.

Crystal Springs Creek, Mich. California salmon, 1875.

Cullom's Creek, Mich. California salmon, 1874.

Culpeper County, Va. (See Eapid Ann Station, Va.)

Cumberland County, N. J., Maurice Eiver. California salmon, 1879.

Cumberland County, N. J. (See Bridgeton, IS". J., Vineland, N. J.)

Cumberland County, Pa., Coneloquinet Creek. California salmon, 1876.
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Cumberland County, Pa. (See Meclianicsbnrgli, Pa. ; Newville, Pa.

;

Williams Mill, Pa.)

Cumberland, Md., Potomac Kiver. Shad, 187G, 1877, 1880.

Cumberland Elver, i^ashville, Tenn. Shad, 1875, 1875, 1879.

Cumberland River, Pulaski County, Ky.

Cumberland Eiver, Somerset, Ky. Shad, 1878.

Cumberland Eiver. (See tributaries: White Oak Branch, Eound Stone

Creek, Hardin Durham's Branch, Little Eiver, Eddy Creek.)

Cunningham Pond, Petersborongh, N. H. Schoodic salmon, 1880.

Currant Eiver, Doniphan, Mo. Calilbrnia salmon, 1879.

Cuyahoga Eiver, Kent, Ohio. Shad, 1872.

Cuyahoga Eiver. (See tributary: Newberry Pond.)

Dakota County, Minn. California salmon, 1876.

Dakota County, Minn., Crystal Lake. California salmon, 1876.

Dakota County, Minn., Lake Early. California salmon, 1878.

Dakota County, Minn., Farmington Eiver. California salmon, 1875;

Penobscot salmon, 1875.

Dakota County, Minn., Farquhar Lake. California salmon, 1878.

Dakota County, Minn., Kennedy Lake. California salmon, 1876, 1878.

Dakota County, Minn., McGrath's Lake. California salmon, 1878.

Dakota County, Minn., S. Branch Vermillion Eiver. California salmon,

1878.

Dakota County, Minn., Spring Lake. Schoodic salmon, 1879.

Dakota County, Minn., Sunfish Lake. California salmon, 1876.

Dakota County, Minn., Twin Lakes. California salmon, 1878, 1880.

Dallas County, Tex. (See Dallas, Tex.)

Dallas, Pa., Harvey's Lake. California salmon, 1880.

Dallas, Tex., Trinity Eiver. Shad, 1879.

Damariscotta, Me., i)ond. Schoodic salmon, 1879.

Danbury, Conn., Lake Kenosha. Schoodic salmon, 1879.

Danbury, Stokes County, N. C, Dan Eiver. Schoodic salmon, 1878.

Dane County, Wis., Mendota Lake. California salmon, 1877.

Dane County, Wis. (See Madison, Wis.)

Danewood Lake, Chisago County, Minn. California salmon, 1877.

Danfortli, Me., Mattawamkeag Eiver. Penobscot salmon, 1874.

Dauforth, ]\Ie., tributary of Penobscot Eiver. Penobscot salmon, 1876.

Dan Eiver, Danbury, N. C. California salmon, 1879.

Dan Eiver, Danbury, Stokes County, K. C. Schoodic salmon, 1878.

Dan Eiver, Halifax County, Va. " Shad, 1877.

Danville, Vt., Joe's Pond. Schoodic salmon, 1878.

Dauphin County, Pa., Swatara Creek. Penobscot salmon, 1874 5 Cali-

fornia salmon, 1877.

Daui)hin County, Pa. (See Harrisbnrg, Pa.; Upper Paxton, Pa.)

Davidson County, Tenn. (See Madison, Tenn.; Nashville, Tenn.)

Davis County, Kans., Eepublican Eiver. Sliad, 1879.

Davis County, Kans. (See Junction City, Kans.)
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Davis County, Utab, Jonning's Poud. California salmon, 1876, 1877.

Day Lake, Linden, Mich. Whitefisb, 1876.

Dayton, Obio, Miami River. California salmon, 1879.

Dearborn County, Ind. (See Guilford, Ind.)

Dearborn, Mich., Eouge River. California salmon, 1875.

Decorab, Iowa, Upijer Iowa River. California salmon, 1875.

Deep Lake, Sand Lake, 111. California salmon, 1876.

Deep River, Nortb Fork of, Friendship, N. C. California salmon, 1879.

Deep River, Jamestown, N. C. California salaion, 1878, 1878.

Deer Creek, Md. Penobscot salmon, 1875.

Deer Creek, Parkton, Md. California salmon, 1878, 1879.

Deer Creek, Pennsylvania line, Md. California salmon, 1874, 1876.

Deer Creek (See tributaries: Tobacco Run, Archer's Run, Green
Si)ring.)

Deer Park, Md., Little Yougbiogheny River. Shad, 1880.

Deer Park, Md., pond. Schoodic salmon, 1878.

Deer Park, Md., Yougbiogheny River. California salmon, 1877.

Defiance County-, Ohio. (See Defiance, Ohio.)

Defiance, Ohio, Maumee River. California salmon, 1878.

De Graw's, Md., Octorara River. California salmon, 1879, 1880.

De Kalb County, Ala. (See Lebanon, Ala..)

Delaware County, Iowa. (See Delaware, Iowa; Delhi, Iowa; Greeley,

Iowa; Hopkinton, Iowa; Manchester, Iowa.)

Delaware County, Pa. (See Brandywine, Pa.)

Delaware, Iowa, Maquoketa River. California salmon, 1875.

Delaware, Jowa, Spring Creek. California salmon, 1875.

Delaware, Kans., Delaware River. California salmon, 1878, 1879.

Delaware River, Bushkill, Pa. California salmon, 1875, 1877.

Delaware River, Delaware, Kans, California salmon, 1878, 1879.

Delaware River, Point Pleasant, Pa. Shad, 1873, 1874.

Delaware River, Shomaker's Eddy, K, J. California salmon, 1879, ISSOj

Penobscot salmon, 1879.

Delaware River, tributary- of, Brandywine, Pa. California salmon, 1876.

Delaware River, tributary of. California salmon, 1874, 1875; Penob-
scot salmon, 1874.

Delaware River. (See tributaries : Shoemaker's Eddy, Alloway's Creek,

]\Iaurice River, Raccoon River, Pobateong River, Musconetcong River,

Dennis Creek, IMantna, Salem, Old Man's, Cobansey, Woodburj-, Tim-
ber, and Paulinskill Creeks, Bushkill Creek, Heitzman Springbrook,

Schuylkill River, and Bear Lake.)

Delaware River, Valley Falls, Kans. California salmon, 1880.

Delb', Iowa, Maquoketa River. California salmon, 1875.

Demopolis, Ala., Tombigbee Riv^er. Shad, 1878.

Dennis Creek, Dennisville, N. J. California salmon, 1876.

Dennison Lake, Winchendon, Mass. Schoodic salmon, 1876, 1877, 1878,

1879,
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Dennisville, N. J., Dennis Creek. Oalifornia salmon, 1876.

Denny's River, Me. Penobscot salmon, 1876.

Denton, Md., Choptank Eiver. Shad, 1877.

Denton, Md., pond. Schoodic salmon, 1880.

Dent's Eiver, Marion County, W. Ya. Schoodic salmon, 1878.

Denver, Colo., Platte Eiver. Shad, 1872.

Des Moines, Iowa, Des Moines Eiver. California salmon, 1874, 1874:

shad, 1874, 1875, 1876.

Des Moines Eiver, Boone, Boone County, Iowa. Schoodic salmon, 1878.

Des Moines Eiver, Cedar Eapids, Iowa. Shad, 1878.

Des Moines Eiver, Des Moines, Iowa. California salmon, 1874, 1875

;

shad, 1874, 1875 , 1876.

Des Moines Eiver, Fort Dodge, Iowa. California salmon, 1874.

Des Moines Eiver, Iowa. California salmon, 1875, 1876, 1878, 1879, 1879.

Des Moines Eiver, Moiugona, Iowa. Shad, 1878.

Des Moines Eiver, Ottumwa, Iowa. California salmon, 1875; shad,

1874.

Des Moines Eiver, Pomeroy, Iowa. California salmon, 1875.

Des Moines Eiver, Storm Lake, Iowa. California salmon, 1876.

Des Moines Eiver, Webster City, Iowa. California salmon, 1875.

Des Moines Eiver, Windom, Minn. California salmon, 1877.

Des Moines Eiver. (See tributaries : Windom Lake, Okabena Lake,

Heron Lake.)

Detroit Lake, Becker County, Minn. California salmon, 1877 ; Penob-

scot salmon, 1875 ; Schoodic salmon, 1875.

Detroit, Mich., Detroit Eiver. California salmon, 1876.

Detroit Eiver, Detroit, Mich. California salmon, 1876; shad, 1873,

1874.

Detroit Eiver, Wayne County, Mich. California salmon, 1878.

Detroit Kiver. {See tributaries : Eouge Eiver, Orchard Lake.)

Devil Lake, Wis. Penobscot salmon, 1875.

De Witt, Clinton County, Iowa, Silver Creek, Schoodic salmon, 1878.

Dexter, Me., pond. Schoodic salmon, 1879.

Dexter, Mich., Base Lake. Whitefish, 1876.

Dexter, Mich., Big Portage Lake. . Whitefish, 1876.

Dexter, Mich., Blind Lake. Whitefish, 1876.

Dexter, Mich., Bruin Lake. Whitefish, 1876.

Dexter, Mich., Half Moon Lake. Whitefish, 1876.

Dexter, Mich., Island Lake. Whitefish, 1876 ; Califbrnia salmon, 1878.

Dexter, Mich., Patterson Lake. Whitefish, 1876.

Dexter, Mich., Portage Lake. Whitefish, 1876.

Dexter, Mich., Silver Lake. California salmon, 1878; whitefish, 1876.

Dexter, Mich., Woodburn Lake. Whitefish, 1876.

Diamond Lake, Cass County, Mich. California salmon, 1876.

Diamond Lake, Kandiyohi County, Minn. California salmon, 1877.

Diamond Lake, Mich. Penobscot salmon, 1873.
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Diamond Poud, Stewartstown, N. H. Schoodic salmon, 1880.

Dickinson County, Kaus. (See Chapman, Kans. ; Solomon City, Kans.)

Dick's Eiver, Boyle County, Ky. California salmon, 187G.

Dick's Riv^er, Lincoln County, Ky. California salmon, 187C.

Dillon's Creek, Hampshire County, W. Va. Schoodic salmon, 1878, 1879.

Dinwiddie County, Va. (See Petersburgh, Va.)

District of Columbia. (See Uniontowu.)

Dixon, Iowa, Wapsipinecon River. California salmon, 1874.

Dobsis Stream, Me., Schoodic Lakes. Penobscot salmon, 1874.

Doddridge County, W. Va. (See West Union, W. Va.)

Dodge County, Miuu., Mantor Brook. California salmon, 1878.

Dodge County, Minn., Wilson Brook. California salmon, 1878.

Doe Run, Meade County, Ky. California salmon, 1877.

Dog River, ISTorthlield, Vt. Penobscot, salmon, 1874.

Donegal Creek, Pa. Penobscot salmon, 1874.

Donegal, Pa., Donegal Spring. California salmon, 1874.

Donegal, Pa., Susquehanna River. California salmon, 1875.

Donegal Run, Lancaster County, Pa. Schoodic salmon, 1880.

Donegal Springs, Donegal Pa. California salmon, 1874.

Doniphan, Mo., Currant River. California salmon, 1879.

Donnellj' Lake, Stephens County, Minn. California salmon, 1878.

Donner Lake, Nevada County, Cal. Schoodic salmon, 1878 ; white-

fish, 1877, 1879.

Dorchester County, Md., Chicacomico River. California salmon, 1879.

Dorchester County, Md. (See Airey's, Md. ; Barn's Farm, Md. ; Cam-
bridge, Md. ; Fleming's Mills, Md.; Linkwood, Md.)

Double Pipe Creek, Md., Double Pipe Creek. California salmon, 1876.

Double Pipe Creek, Md., Patapsco River. California salmon, 1878.

Dougherty County, Ga. (See Albany, Ga.)

Douglas County, Mass. (See Lawrence, Mass.)

Douglas County, Minn., lakes. California salmon, 1879.

Douglas County, Minn., stream. California salmon, 1877.

Dover, Del., Jones Creek. Shad, 1880.

Dover, Me., Piscataquis River. Penobscot salmon, 1874.

Dover, N. J., Rockaway River. Penobscot salmon, 1875.

Dowagiac Creek, Pokagon, Mich. Schoodic salmon, 1874.

Dowagiac River, Cass County, Mich. California salmon, 1875.

Dowagiac River, Mich. Penobscot salmon, 1875.

Dowagiac River, Pokagon, Mich. California salmon, 1875.

Dowagiac River, Van Buren County, Mich. California salmon, 1879.

Dowagiac River. (See tributaries : William's Creek, Emerson's Creek,

Cullom's Creek, Burkie's Creek, Crystal Springs Creek, Mendenhall

Creek, Pokagon Creek, and Peavine Creek.)

Doyle Creek, Florence, Kans. Shad, 1879.

Dragoon River, Burlingame, Kans. California salmon, 1880.

Drake's Creek, Hopkiu's County, Ky. California salmon, 1877.

S. Mis. 110 GO
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Drake's Pond, Sussex County, N. J. Sclioodic salmon, 1879.

Drakesville, Morris County, N. J., Lake Hopatcong. Sclioodic salmon,

1879.

Dresden, Tenn., East Obion Eiver. Shad, 1879.

Drew's Lake, Aroostook County, Me. Schoodic salmon, 1878.

Driftwood Branch, Cameron County, Pa. California salmon, 1879, 1880.

Dripping Spring, Md., Gunpowder Eiver. California trout, 1880;

Sclioodic salmon, 1880.

Druid Hill Lake, Baltimore, Md. Schoodic salmon, 1879.

Dry Fork, White Sulphur Springs, W. Va. Schoodic salmon, 1879.

Dubuque County, Iowa. (See Dubuque, Iowa ; Epworth, Iowa; Farley,

Iowa; Worthington, Iowa.)

Dubuque Creek, Dubuque, Iowa. Penobscot salmon, 1875.

Dubuque, Iowa, Dubuque Creek. Penobscot salmon, 1875.

Duck Creek, Clayton, Del. Shad, 1879.

Dudley Lake, Kice County, Minn. Penobscot salmon, 1875 ; California

salmon, 1876, 1878.

Dug Pond, Natick, Mass. Schoodic salmon, 1876, 1877, 1878, 1879.

Duluth, Minn., Canosia Lake. Schoodic salmon, 1879.

Dumont Lake, Allegan County, Mich. California salmon, 1878.

Dunlap's Branch, Woodford County, Ky. California salmon, 1876.

Dunmore Lake, Salisbury, Yt. Schoodic salmon, 1876.

Duplin County, N. C, Six Kuus. Shad, 1879.

Duplin County, N. C, Goshen Creek. Shad, 1877.

Duplin County, IST. C. (See Warsaw, N. C.)

Durham, Conn., Cocnochogue Eiver. California salmon, 1874.

Durham, Conn., Pitsquog Pond. Schoodic salmon, 1880.

Durham, Conn., West Eiver. California salmon, 1874.

Dutchess County, N. Y., Fishkill Lake. California salmon, 1874.

Dutchess County, N. Y., Furnace Pond. Schoodic salmon, 1879.

Dutchess County, K. T., Little Thala Pond. Schoodic salmon, 1879.

Dutchess County, N. T., Long Pond. Schoodic salmon, 1879.

Dutchess County, N. Y., Silver Lake. California salmon, 1874.

Dutchess County, K Y., Sylvan Lake. Schoodic salmon, 1879.

Dutchess County, N. Y., Upton's Pond. Schoodic salmon, 1879.

Duxbury, Mass., Island Creek Pond. Schoodic salmon, 1877.

Eagle Creek, Gallatin County, Ky. California salmon, 1877.

Eagle Lake, Blue Earth County, Minn. California salmon, 1876.

Eagle Lake, Cottonwood County, Minn. California salmon, 1877.

Eagle Lake, Kandiyohi County, Minn. California salmon, 1876, 1877.

Eagle Lake, Lassen County, Cal. Whitefish, 1870.

Eagle Lake, Washington County, Minn. California salmon, 1876.

Eagleville, Ohio, Grand Eiver. California salmon, 1874; shad, 1874.

Early Lake, Dakota County, Minn. California salmon, 1878.

Eastanalbee Eiver, Athens, Tenn. California salmon, 1876; shad, 1876.

East Bridgewater, Mass., Satucket Eiver. Schoodic salmon, 1877, 1878.
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East Brookfield, Mass., Furnace Pond. Schoodic salmon, 1879, 1879.

East Coon Eiver, Iowa. California salmon, 1879.

East Hampton, Conn., Hampton Pond. Schoodic salmon, 1876, 1877,

1878.

East Hampton, Conn., Lake Pocatapau^;-. Schoodic salmon, 1879.

East Haven, Conn., Saltonstall Lake. Schoodic salmon, 1877, 1878,

1879.

East Lake, Minn. California salmon, 1877.

East Obion River, Dresden, Tenn. Shad, 1879.

Eastou, Md., Miles Eiver. Shad, 1878.

Easton, Md., tributary of Miles Creek, pond. Schoodic salmon, 1878.

Easton, Md., Tread Haven Creek. Shad, 1878.

Easton, Pa., Bushkill Creek. California salmon, 1874, 1878, 1879.

Easton, Pa., Heitzman Spring Brook. Penobscot salmon, 1873.

East Pond, Wakefield, N^. fl. Schoodic salmon, 1879.

East River, Guilford, Conn. Penobscot salmon, 1875.

East River, Hereford, Md. California salmon, 1879.

East Skunk Eiver, Iowa. California salmon, 1879.

Eaton County, Mich., Thorn Apple Lake. California salmon, 1875.

Eaton, Me., Mattawamkeag River. Penobscot salmon, 1874.

Echo Lake, El Dorado Co., Cal. Schoodic salmon, 1878.

Echo Lake, Franconia, IST. H. Schoodic salmon, 1879, 1880.

Eddy Creek, Caldwell County, Ky. California salmon, 1877, 1878.

Eden, Md., pond. California trout, 1880; Schoodic salmon, 1880.

Edgecombe County, X. C. (See Rocky Mount, N. C.)

Edisto River, Branchville, S. C. California salmon, 1877.

Edisto River, Orangeburg, S. C. California salmon, 1879.

Edisto River, S. C. California salmon, 1880.

Egg Harbor City, IST. J., Mullica River. California salmon, 1877.

El Dorado County, Cal., Echo Lake. Schoodic salmon, 1878.

El Dorado, Kans., Walnut River. California salmon, 1878, 1879; shad,

1879.

Elgin, 111., Fox Lake. California salmon, 1875.

Elgin, 111., Fox River. California salmon, 1874; Penobscot salmon,

1875.

Elgin, m., pond. Schoodic salmon, 1878.

Elgin, 111., Twin Lake. California salmon, 1875.

Ehzabethtown, Ky., ISTolin Creek. Schoodic salmon, 1878.

Elkhart, Ind., Elkhart River. Shad, 1878.

Elkhart County, Ind. (See Elkhart, Ind.; Goshen, Ind.) .

Elkhart, Ind., Saint Joseph River. Shad, 1874.

Elkhart River, Elkhart, Ind. Shad, 1878.

Elkhart Lake, Sheboygan County, Wis. Penobscot salmon, 1875.

Elkhorn Creek, Scott County, Ky. Shad, 1878.

Elk Ridgo Landing, Md., Cascade Branch of Patapsco River. Schoodic

salmon, 1878.
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Elk Eiver, Charleston, W. Va. California salmon, 1879, 1880.

Elk River, Elkton, Md. California salmon, 1876 j shad, 1879.

Elk River, Md. Shad, 1877.

Elk River. (See tributary: Bohemia Creek, of Big Elk River.)

Elkton, Md., Elk River. California salmon, 1876; shad, 1879.

Ellenburgh, X. Y., Chazy River. Penobscot salmon, 1875.

Ellicott City, Md., North Branch Patuxent River. California salmon,

1876.

Ellicott City, Md., Patapsco Falls. California trout, 1880.

Ellicott City, stream. California trout, 1880.

Ellis County, Kans. (See Ellis, Kans. ; Hays City, Kans.)

Ellis, Kans., Big Creek. California salmon, 1878, 1879.

Ellis, Kans., Smoky Hill River. California salmon, 1880.

Ellsworth County, Kans., Smoky Hill River. Schoodic salmon, 1879.

Ellsworth County, Kans. (See Bluffville, Kans.; Ellsworth, Kans.;

Farisville, Kans.; Fort Harker, Kans.; Trivoli, Kans.; Venango,
Kans.; Wilson, Kans.)

Ellsworth, Kans., Ash Creek. Schoodic salmon, 1880.

Ellsworth, Kans., pond. Schoodic salmon, 1880.

Ellsworth, Kans., Smoky Hill River. California salmon, 1877, 1878,

1879, 1880: shad, 1879,

Elm Creek, Farisville, Kans. Schoodic salmon, 1880.

Elmo Lake, Washington County, Minn. California salmon, 1879.

Elmore, Ohio, Portage River. California salmon, 1877.

Elmwood Creek, Bourbon County, Ky. Califorpia salmon, 1878.

Elyria, Ohio, Black River. Shad, 1874.

Elysian Lake, Waseca County, Minn. California salmon, 1876, 1879,

1880; Penobscot salmon, 1875; Schoodic salmon, 1875.

Embarrass River, Charleston, 111. Shad, 1878.

Emerson Pond, Rindge, IsT. H. Schoodic salmon, 1880.

Emily Lake, Le Sueur County, Minn. California salmon, 1876, 1877,

1878.

Emmet County, Iowa, lakes. Penobscot salmon, 1876.

Emmet County, Mich. (See Petoskey, Mich.)

Emmittsburgh, Md., Crystal Iron Springs. Schoodic salmon, 18T8.

Emmon's Creek, Mich. California salmon, 1874.

Emporia, Kans., Neosho River. California salmon, 1878, 1879, 1880;

shad, 1879.

Enfield, Me., Cold Spring Pond. Schoodic salmon, 1878.

Enfield, N. H., Mascoma Lake. Schoodic salmon, 1879.

Engle Lake, Stevens County, Minn. California salmon, 1878.

Enoree River, S. C. California salmon, 1880.

Epsom, N. H., Ohesnut Pond. Schoodic salmon, 1880.

Epworth, Iowa, Little Maquoketa River. California salmon, 1874.

Erie County, Ohio. (See Castalia, Ohio; Huron, Ohio.)
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Erie County, Pa., Conneaut Creek. Schoodic salmon, 1880.

Erie County, Pa., French Creek. Schoodic salmon, 1880.

Erie County, Pa., Le Boeuf Creek. Schoodic salmon, 1880.

Erie County, Pa. (See Corry, Pa.; Erie, Pa.)

Erie Lake, Put-iu-Bay, Ohio. California salmon, 1877; Penobscot
salmon, 1875; Schoodic salmou, 187G.

Erie Lake, Toledo, Ohio. Whitefish, 1876.

Erie Lake. (See tributaries: Barrier Lake; Detroit Eiver, Raisin Eiver,

Cuyahoga, Ashtabula, Grand, and Sandusky Rivers, Castalia Spring
Stream, Portage River, Maumee River, Cold Creek, Huron River,

Sanduskj' River, Grand River, Auglaize River.)

Erie, Pa., Bay. Schoodic salmon, 1879.

Erving's Mill, W. Va., Little Kanawha River. California salmon, 1878.

Escambia County, Ala. (See Pollard, Ala.)

Escambia River, Pollard, Ala. Shad, 1878.

Escambia River. (See tributary: Conecuh River.)

Espinoza Lake, Monterey County, Cal. Schoodic salmon, 1878.

E^sex County, Mass. (See Boxford, Mass. ; Essex, Mass.: Georgetown,
Mass.; Iiiswich River, Mass. ; Lyunfield, Mass. ; Lynn, Mass.; Middle-

ton, Mass.; North Andover, Mass. ; Salem, Mass.; Wenham, Mass.)

Essex County, N. J. (See Blooratield, K J.)

Essex County, Vt. (See Concord, Vt.)

Essex, Mass., Chebacco Lake. Schoodic salmou, 1877, 1879.

Essex, Vt., Winooski River. Schoodic salmon, 1876.

Etowah River, Cartersville, Ga. California salmou, 1878; shad, 1878.

Evitt's Creek, Taunery, Md. California salmon, 1874.

Fairfax County, Va. (See Ferry Landing, Va.; Jackson City, Va.)

Fairfield County, Conn. (See Brookfield, Conn.; Danbury, Conn.;

Mianus, Conn.; Newtown, Conn.; Ridgefield, Conn.; Sandy Hook,
Conn.; Sherman, Conn.; Southport, Conn.; Westport, Conn.)

Fairfield Pond, Fairfield, Vt. Schoodic salmou, 1876.

Fairfield, Vt., Fairfield Pond. Schoodic salmou, 1876.

Fairview, Md., Bush River. California trout, 1880 ; Schoodic salmon,

1880.

Fairview, W. Va., King's Creek. California salmon, 1878.

Fall River, Bridgewater, Mass. Califoruia salmon, 1877.

Fall River, Mass., Borden Pond. Schoodic salmon, 1878.

Fall River, Mass., Sucker Brook. Schoodic salmon, 1878.

Falls Village, Conn., Canaan Mountain Poud. Schoodic salmon, 1880.

Falmouth, Mass., Fresh Pond. Schoodic salmon, 1879, 1880.

Faribault County, Minn., Bass Lake. California salmon, 1876, 1877.

Faribault County, Minn., Minnesota Lake. California salmon, 1876,

1876.

Faribault County, Minn., Minnesota River. California salmon, 1875.

Faribault, Minn., Cannon Riv^er. California salmon, 1877.

Faribault, Minn , Fox Lake. California salmou, 1877.
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Faribault Lake, Eice County, Minn. Penobscot salmon, 1875 ; Schoodic
salmon, 1875.

Farisville, Kans., Clear Creek. Schoodic salmon, 1880.

Farisville, Kans., Elm Creek. Schoodic salmon, 1880.

Farley, Iowa, Little Maquoketa Kiver. California salmon, 1874.

Farlow, 111., Kaskasia Eiver. Shad, 1878.

Farmiugtou Eiver, Colebrook, Conn. California salmon, 1873, 1873.

Farmington Eiver, Conn. California salmon, 1876.

Farmington Eiver, Dakota County, Minn. California salmon, 1875*,

Penobscot salmon, 1875.

Farmington Eiver, New Hartford, Conn. California salmon, 1875;

Penobscot salmon, 1875, 1877,

Farmington Eiver, Pine Meadow, Conn. California salmon, 1874, 1874.

Farm Pond, Framingham, Mass. Schoodic salmon, 1879.

Farm Eiver, New Haven, Conn. California salmon, 1875.

Farmville, Ya., Appomattox Eiver. Schoodic salmon, 1879.

Farquhar Lake, Dakota County, Minn. California salmon, 1878.

Fauquier County, Va. (See Broad Eun Station, Va. ; Eectorstown, Va.)

Fayette County, Iowa. (See Clermont, Iowa ; Fayette, Iowa; West
Union, Iowa.)

Fayette County, Ky. (See Lexington, Ky.)

Fayette, Iowa, Turkey Eiver. California salmon, 1876.

Fayette, Iowa, Volga Eiver. California salmon, 1875.

Federalsburgh, Md., branch of Nanticoke Eiver. California salmon,

1876.

Federalsburgh, Md., Nanticoke Eiver. California salmon, 1879, 1880;

shad, 1878, 1879.

Felch's Lake, San Mateo County, Cal. Schoodic salmon, 1878.

Ferguson Creek, Winona County, Minn. California salmon, 1878.

Ferrisburgh, Vt., Lewis Creek. Penobscot salmon, 1875.

Ferry Landing, Fairfax County, Va., Potomac Eiver. Shad, 1875, 1875,

1876.

Fife Lake, Mich., Fife Lake. Whitefish, 1876.

Fillmore County, Minn., Benton Creek. California salmon, 1878.

Fillmore County, Minn., Camp Creek. California salmon, 1878.

Fillmore County, Minn., Jordan's Creek. California salmon, 1878.

Fillmore County, Minn., Kingsley Creek. California salmon, 1878.

Fillmore County, Minn., Middle Branch of Eoot Eiver. California sal-

mon, 1878.

Fillmore County, Minn., North Branch of Eoot Eiver. California sal-

mon, 1878.

Fillmore County, Minn., North Branch of Watson Creek. California

salmon, 1878.

Fillmore County, Minn., Eush Creek. California salmon, 1878.

Fillmore County, Minn., South Branch of Eoot Eiver. California sal-

mon, 1878.
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Fillmore County, Minn., Spring Creek. California salmon, 1878.

Fillmore County, Minn., Spring Valley. California salmon, 1878.

Fillmore County, Minn., Fenberg Brook. California salmon, 1878.

Fillmore County, Minn., Walker Creek. California salmon, 1878.

Fillmore County, Minn., Watson Creek. California salmon, 1878.

Fillmore County, Minn., Willow Creek. California salmon, 1878.

Fillmore County, Minn. (See Lanesborougb, Minn.; Pilot Mound,
Minn.; Spring Valley, Minn.)

Fincastle, Va., Craig's Creek. Schoodic salmon, 1879.

Fish Creek, Bellton, W. Va. California salmon, 1879, 1880.

Fish Creek, Burton, W. Va. California salmon, 1879, 1880.

Fish Creek, Littleton, W. Va. California salmon, 1877, 1878, 1879,

1880; Schoodic salmon, 1879.

Fish Creek, N^. Y. California salmon, 1873, 1874.

Fishing Creek, Wetzel County, W. Va. Schoodic salmon, 1878.

Fishing Creek, Mannington, W. Va. California salmon, 1878.

Fishkill Lake, Dutchess County, N. T. California salmon, 1874.

Fish Lake, Wis. California salmon, 1879.

Flax Pond, Lynn, Mass. Schoodic salmon, 1878.

Fleming's Mills, Md., Chicacomico Eiver. California salmon, 1879.

Flint County, Mich., Flint Eiver. California salmon, 1875.

Flint Eiver, Albany, Ga. Shad, 1878, 1880.

Flint Eiver, Flint County, Mich. California salmon, 1875.

Flint Eiver, Jonesborough, Ga. California salmon, 1878.

Flint Eiver, Mich. Shad, 1873.

Flint Eiver, Montezuma, Ga. Shad, 1878.

Florence, Kans., Cottonwood Eiver. California salmon, 1878, 1879,

1880; shad, 1879.

Florence, Kans., Doyle Creek. Shad, 1879.

Floyd County, Ga. (See Eome, Ga.)

Floyd Eiver, Le Mars, Iowa. California salmon, 1875.

Floyd Eiver, Sioux City, Iowa. California salmon, 1876.

Floyd's Fork, Jefferson County, Ky. California salmon, 1876.

Floyd's Fork, North and East Branches of, Henry County, Ky. Cali-

fornia salmon, 1876, 1876.

Fond du Lac County, Wis. (See Metomen, Wis.)

Fond du Lac, Minn., Saint Louis Eiver. California salmon, 1878;

Schoodic salmon, 1875.

Forest Lake, Chisago County, Minn. California salmon, 1877.

Forest Lake, Washington County, Minn. California salmon, 1876.

Forestville, Md., pond. Schoodic salmon, 1878.

Forked Deer Eiver, Humboldt, Tenn. California salmon, 1876.

Forked Deer Eiver, Jackson, Miss. California salmon, 1876.

Forked Deer Eiver, Jackson, Tenn. California salmon, 1876; shad,

1876, 1877.

Forked Deer Eiver. (See tributary: Middle Fork.)
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Fort Dodge, Iowa, Des Moiues Eiver. California salmon, 1874.

Fort Edward, i?. Y., Fortville Creek. California salmon, 1874.

Fort Edward, N. Y., Inglesby Creek. California salmon, 1874.

Fort Edward, N. Y., Peatwig Creek. California salmon, 1874.

Fort Harker, Kans., Howard's Lake. Sclioodic salmon, 1880.

Fort Harker, Kans., Smoky Hill Eiver. California salmon, 1880.

Fort Pendletou, Md., Potomac Eiver. California salmon, 1877, 1880.

Fort Pendleton, IMd., ISTorth Branch Potomac Eiver. California sal-

mon, 1876, 1876, 1878; Penobscot salmon, 1875.

Fort Pendleton, Md., ]S"orth Branch Potomac Eiver. California sal-

mon, 1874.

Fortville Creek, Fort Edward, N. Y. California salmon, 1874.

Fortville Creek, N. Y. California salmon, 1873.

Fort Washington, Md., Potomac Eiver. Shad, 1878, 1880.

Foss Lake, Stevens County, Minn. California salmon, 1879.

Foster, E. I., Lilly Pond. Schoodic salmon, 1876.

Foster, E. I., Searle's Pond. Schoodic salmon, 1876.

Fox Lake, Elgin, 111. California salmon, 1875.

Fox Lake, Faribault, Minn. California salmon, 1877.

Fox Eiver, Appleton, Wis. Shad, 1873, 1877.

Fox Eiver, Cary Station, 111. California salmon, 1879.

Fox Eiver, Elgin, 111., California salmon, 1874; Penobscot salmon, 1875.

Fox Eiver, 111. California salmon, 187G, 1877.

Fox Eiver. (See tributaries: Crystal Lake, Column Lake.)

Fox Eiver. (See tributary: Wantonia Lake.)

Framingham, Mass., Farm Pond. Schoodic salmon, 1879.

Framingham, Mass., Sudbury Eiver. Schoodic salmon, 1876, 1877.

Franconia, JST. H., Echo Lake. Schoodic salmon, 1879, 1880.

Frankford, Kans., Black Vermillion Eiver. California salmon, 1878,

1879.

Franklin County, Kans. (See Ottawa, Kans.)

Franklin County, Ky., ponds. California salmon, 1878.

Franklin County, Ky., small streams. California salmon, 1877.

Franklin County, Mo. (See Pacitic, Mo.; Washington, Mo.)

Franklin County, Ohio. (See Columbus, Ohio.)

Franklin County, Pa. (See Chambersburgh, Pa.)

Franklin County, Vt. (See Fairfield, Vt. ; Franklin, Vt. ; Georgia, Vt.;

Highgate, Vt. ; Swanton, Vt.)

Franklin, Mo., Meramec Eiver. California salmon, 1878, 1879; shad,

1879.

Franklin, N. H., Pemigewasset Eiver. Penobscot salmon, 1876.

Franklin Pond, Franklin, Vt. Schoodic salmon, 1876.

Franklin, Va., Blackwater Eiver. Shad, 1878, 1878, 1879.

Franklinville, Md., Garrett County, Savage Creek. California salmon^

1874.

Frantz Mill Dam, Clear Spring, Md. California trout, 1880.
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Frazee City, Minn,, Otter Tail Eiver. California salmon, 1880.

Frederick, Frederick County, Md., Monocacy River. Schoodic salmon,

1880 ; California trout, 1880,

Frederick, Cecil County, Md., Sassafras River. California salmon, 187G.

Fredericksburgli, Iowa, Upper Iowa River. California salmon, 1874.

Frederick County, Md. (See Buckeystown, Md.; Emraittsburgli, Md.j
Frederick, Md. ; Ijamsville, Md. ; Meclianicstown, Md.; Middletown,

Md.; Monrovia, Md.; Mount Pleasant, Md.; iSTew Market, Md.; Lib-

ertytown, ]Md. ; Point of Rocks, Md. ; Slabtown, Md. ; Unionville, Md.

;

Walkersville, Md.; Woodsborougb, Md.)

Frederick County, Va. (See Winchester, Va.)

Freeborn County, Minn., Lake Albert Lea. California salmon, 1875^

1876; Penobscot salmon, 1875.

Freeborn County, Minn., Alden Lake. California salmon, 1878.

Freeborn County, Minn., Cedar River. California salmon, 1875.

Freeborn County, Minn., Iowa River. California salmon, 1875.

Freeborn County, Minn., Pickerel Lake. California salmon, 1876, 1878,

Freeborn County, Minn. (See Albert Lea, Minn.)

Freeland, Md., Gunpowder River. California salmon, 1874.

Freestone Point. Va., Potomac River. Shad, 1875.

Freestone, Va., Potomac River. Shad, 1878.

Fremont, Ohio, Sandusky River. California salmon, 1880; Penobscot

salmon, 1875; Schoodic salmon, 1876; shad, 1874, 1878, 1879, 1880.

French Broad River, Church Creek, Tenn. California salmon, 1876.

French Broad River. (See tributary: Swannanoa River.)

French Creek, Brie County, Penn. Schoodic salmon, 1880.

French Lake, Rice County, Minn. California salmon, 1S76, 1877, 1878.

Fresh Pond, Falmouth, Mass. Schoodic salmon, 1870, 1880.

Friar's Point, Miss., Sunllower Rivei^ Shad, 1878.

Friendship, N. C, North Fork of Deep River. California salmon, 1879.

Frog Lake, Stevens County, Minn. California salmon, 1878.

Fulton, Ark., Red River. Shad, 1877, 1879.

Fulton County, Ga. (See Atlanta, Ga.; Boltonville, Ga.)

Fulton County, K^., small streams. California salmon, 1877.

Fulton, Miss.. Tombigbee River. Shad, 1878.

Fulton, ]Sr. Y., Oswego River. California salmon, 1874.

Furnace Pond, Dutchess County, X. Y. Schoodic salmon, 1879.

Furnace Pond, East Brookfield, Mass. Schoodic salmon, 1879, 1879.

Gadsden County, Fla. (See Midway, Fla.)

Gaffney City, S. C, Broad River. California salmon, 1877; shad, 1875,

188o!

Gainesville, Ga., Chattahoochee River. California salmon, 1878; shad,

1879.

Gallatin County, Ky., Eagle Creek. California salmon, 1877.

Gardiner's Lake, Salem, Conn. Schoodic salmon, 1876, 1877, 1878, 1879.

Garrard County, Ky., White Oak Creek. California salmon, 1876.
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Oarrett County, Md. (See Deer Park, Md. ; Fort Pendleton, Md.

;

FranklinV ille, Md. ; Oakland, Md.; Swan ton, Md.)

Gasconade County, Mo. (See Herman, Mo.)

Oasconade Eiver, Jerome, Mo. California salmon, 1876, 1880 ; shad^

1880.

Oaston County, N. C. (See Dallas, N. C.)

Gates' Pond, Berlin, Mass. Schoodic salmon, 1876, 1877.

Gavin's Lake, Stevens County, Minn. California salmon, 1878.

Geauga County, Ohio, Newberry Ponds. California salmon, 1879.

Genesee County, Mich. (See Linden, Mich.)

Genesee River, Caledonia, N. T. California salmon, 1874, 1875.

Genesee River, Livingston County, N. T. California salmon, 1875.

Genesee River, :N. Y. California salmon, 1873, 1873, 1874, 1874, 1875.

Genesee River. (See tributaries : Spring Creek, Caledonia Spring Creek,

Walter Creek.)

Geneva Lake, Geneva, Wis. California salmon, 1877, 1878, 1879, 1880.

Geneva Lake, Walworth County, Wis. California salmon, 1875, 1876,

1877, 1878, 1879; California trout, 1880; Schoodic salmon, 1876, 1878,

1879; Penobscot salmon, 1874.

Geneva, Wis., Geneva Lake. California salmon, 1877, 1878, 1879, 1880.

Gentry County, Mo., Grand River. California salmon, 1880.

George Lake, Kandiyohi County, Minn. California salmon, 1877.

George Lake, Minn. California salmon, 1877.

Georgetown, Colo., Clear Lake. California salmon, 1874.

Georgetown, Colo., Green Lake. California salmon, 1874.

Georgetown, D. C, Little Falls of the Potomac River. Shad.

Georgetown, Mass., Pentucket Pond. Schoodic salmon, 1877.

Georgetown, Mass., Rock Pond. Schoodic salmon, 1877.

Georgetown, Pa., Susquehanna River. Shad, 1880.

Georgia, Vt., Lamoille River. Penobscot salmon, 1874; shad, 1874, 1875.

Germanton, N. C, Town Creek. California salmon, 1879.

Gervais Lake, Ramsey County, Minn. California salmon, 1878.

Gibson County, Tenn. (See Humboldt Tenn.; Trenton, Tenn.)

Giles County, Ya., Mountain Lake. California salmon, 1876.

Gillmore's Creek, Rice County, Minn. California salmon, 1878.

Gilmore Pond, Jaffirey, N. H. Schoodic salmon, 1880.

Gist Creek, Shelby County, Ky. California salmon, 1876.

Glassborough, N. J., Mantua Creek. California salmon, 1876.

Glasser's Lakes, Covington, Ky. Schoodic salmon, 1878.

Glenburn, Me., Pushaw Pond. Schoodic salmon, 1879.

Glencoe, Md., Gunpowder River. California salmon, 1876.

Gloucester County, N. J., Raccoon Creek. California salmon, 1879.

Gloucester County, N. J. (See Glassborough, i^. J. ; Swedesborough,

N. J.; Wenonah, K J.; Williamstown, N. J.; Woodbury, IST. J.)

Glymont, Md., Potomac River. Shad, 1878, 1878.

Goguac Lake, Battle Creek, Calheun County, Mich. California salmon,

1875; Schoodic salmon, 1878.
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Goguac Lake, Calhoun County, Mich. California salmon, 1875, 1876,

1878, 1879.

Goodhue County, j\Jinn., Bell Creek. California salmon, 1878.

Goodhue County, Minn., mill-pond. California salmon, 1879.

Goodhue County, Minn. (See Red Wing, Minn.)

Goose Creek, North Branch of, Chisago County, Minn. California salmon,

1877.

Goose Creek, Eectorstown, Va. California salmon, 1876.

Goose Creek, Stacy, Minn. California salmon, 1879.

Goose Lake, Woodstock, Mich. California salmon, 1878.

Gordon County, Ga. (See Resaca, Ga.)

Gorton's Pond, Warwick, R. I. Schoodic salmon, 1876.

Goshen Creek, Mount Olive, N. C. Shad, 1879.

Goshen Creek, Duplin County, N. C. Shad, 1878.

Gourd Neck Lake, Kalamazoo County, Mich. California salmon, 1879.

Govanstown, Md., stream. California trout, 1880.

Grafton County, N. H. (See Benton, N. H.; Bridgewater, N. H. ; Camp-
ton, N. H.; Canaan, N. H. ; Enfield, N. H. ; Franconia, N. H.; Holder-

ness, N. H.; Pierraont, N. H.; Plymouth, N. H.j Thornton, K H.;

Warren, N. H.; West Campton, N. H.; Woodstock, N. H.)

Grafton, W. Va., Tygart's Valley. Shad, 1879.

Graham Lake, Minn. California salmon, 1877.

Graham, N. C, Haw River. California salmon, 1877.

Granby, Conn., Salmon River. Schoodic salmon, 1880.

Grand Lake, Me. Schoodic salmon, 1876, 1877.

Grand Lake, Stearns County, Minn. California salmon, 1876, 1878.

Grand Lake, Washington County, Me. Schoodic salmon, 1878, 1879.

Grand Rapids, Mich., Perkins & Hess Pond. California salmon, 1874.

Grand Rapids, Mich., Reed Lake. California salmon, 1876.

Grand River, Eagleville, Ohio. California salmon, 1874.

Grand River, Eagleville, Ohio. Shad, 1874.

Grand River, Ionia, Mich. Shad, 1873.

Grand River, Jackson County, Mich. Penobscot salmon, 1873.

Grand River, Jackson, Mich. California salmon, 1876, 1879.

Grand River, Lansing, Mich. Shad, 1873.

Grand River, Gentry County, Mo. California salmon, 1880.

Grand River Railroad Crossing, Henry County, Mo. Shad, 1880.

Grand River, tributary of, Jackson County, Mich. California salmon,

1873.

Grand River. (See tributaries : Sandstone Creek, Perkins & Hess Pond,

Crouch's Creek, Crouch's Fishery, Maple River, Round Lake, Thorn-

apple Lake, Long Lake, Reed Lake, Church Lake, Pickerel Lake,

Lamberton Lake, Soft Water Lake.)

Grand Traverse Bay. (See tributaries: North Boardman River, Rapid

River, Torch Lake.)

Grand Traverse County, Mich. (See Fife Lake, Mich.)
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Grant County, Minn., Huskin's Lake. California salmon, 1878.

Grant County, Minn., Patchen's Lake. California salmon, 1878.

Grant County, Minn., Twin Lake. California salmon, 1878.

Grant County, W. Va., Luney's Creek. California salmon, 1879, 1880.

Grant County, W. Ya., Williams' Ponds. California salmon, 1879, 1880.

Grant County, W. Va. (See William sport, W. Ya.)

Grant County, Wis. (See Boscobel, Wis.)

Grant County, Wis., streams. California salmon, 1874.

Grantham, IST. H., Stocker's Pond. Sclioodic salmon, 1878.

Granville County, N. C, Tar River. Shad, 1877.

Grapevine Creek, Warren, Ind. California salmon, 1875.

Grayson County, Tex. (See Sherman, Tex.)

Great Barrington, Mass., Lake Buell. Schoodic salmon, 1879, 1880.

Great Bend, Kans., Walnut River. California salmon, 1878, 1879 ; shad,

1879.

Great Choptank River, Carter's Bridge, Md. California salmon, 1879.

Great Egg Harbor River, Atlantic County, IST. J. California salmon,

1879.

Great Egg Harbor River, May's Landing. California salmon, 1876.

Great Egg Harbor River, N. J. California salmon, 1877, 1878.

Great Egg Harbor River, Weymouth, N. J. California salmon, 1877.

Great Egg Harbor River, Williamstown, N. J. California salmon, 1876.

Great Egg Harbor River, Winslow, N. J. California salmon, 1877.

Great Herring Pond, North Sandwich, Mass. Schoodic salmon, 1876,

1878.

Great Pee Dee River, Railroad Crossing, Marion County, S. C. Shad,

1878, 1880.

Great Pee Dee River. (See tributary : Yadkin River.)

Great Pond, Braintree, Mass. Schoodic salmon, 1877, 1878, 1880.

Great Pond, North Andover, Mass. Schoodic salmon, 1876, 1878.

Great River, Long Island, N. Y. California salmon, 1876, 1877.

Greeley, Iowa, Turkey River. California salmon, 1875.

Greeley, Iowa, Yolga River. California salmon, 1875.

Greenbrier County, W. Ya. (See Caldwell, W. Ya.; Lewisburgh, W.
Ya. ; Ronceverte, W. Ya.; White Su]i)hur Springs, W. Ya.)

Greenbrier River, Caldwell, Greenbrier County, W. Ya. California

salmon, 1878.

Greenbrier River, Hinton, W. Ya. Schoodic salmon, 1879.

Greenbrier River, Ronceverte, Greenbrier County, W. Ya. California

salmon, 1878, 1879, 1880 ; shad, 1873, 1879.

Greenbrier River, W. Y. California salmon, 1879, 1880.

Green County, Ky., Booker's Branch. California salmon, 1877.

Green County, Ky., Cave Spring Branch. California salmon, 1877.

Green County, Wis. (See Brodhead, Wis.)

Greene County, N. Y., tributaries Hudson River. Califoruia salmon,

1878.
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Greene Couuty, Mo. (See Springfield, Mo.)

Greene Comity, Ga., Oconee River. Shad, 1880.

Greene County, Pa., tributary of Monongahela River. California salmon,
1876.

Green Lake, Chisago County, Minn. California salmon, 1877.

Green Lake, Georgetown, Colo. California salmon, 1874.

Green Lake, Kandiyohi County, Minn. California salmon, 1876, 1877.

Green Lake, Green Lake County, Wis. California salmon, 1874.

Green Lake County, Wis., Green Lake. California salmon, 1874.

Green Pond, Sherman, Conn. Schoodic Lake, 1878, 1879.

Green River, Bowling Green, Ky. Shad, 1878. .

Green River, Casey County, Ky. California salmon, 1876.

Green River, Hendersonville, K. C. California salmon, 1878.

Green River, McKinney's Station, Ky. Shad, 1878.

Green River, Munfordville, Ky. Shad, 1877.

Green River, Wis. Schoodic salmon, 1879.

Green River. (See tributaries: Middle, Bumgartner's, Russell, Rough,
Noling, Drakes, and Jasper Creeks.)

Greensborough, Guilford County, N. C, ponds tributary to Cape Fear
River. Schoodic salmon, 1878.

Greensborough, Md., Choptank River. California salmon, 1876; shad,

1878, 1878.

Greensborough Pond, Greensborough, Yt. Schoodic salmon, 1878.

Greensborough, Vt., Greensborough Pond. Schoodic salmon, 1878.

Greensburgh, Pa., Monongahela River. Shad, 1873.

Green's Pond, Oxford, Warren County, N. J. Schoodic salmon, 1879.

Green Spring Run, Aberdeen, Md. California salmon, 187C.

Green Spring Run, Burnsides, Harford County, Md. Schoodic salmon,

1879.

Green Spring, Baltimore County, Md., pond tributary to Lake Roland.

California trout, 1880; Schoodic salmon, 1880; pond of Samuel Shoe-

maker.

Greenville County, S. C. (See Greenville, S. C.)

Greenville, S. C, Saluda River. California salmon, 1879, 1880.

Greenville, Va., South River. California salmon, 1878.

Greenwood Lake, Bloomfield, N. J. California salmon, 1876, 1877.

Greenwood Lake, Passaic County, X. J. California salmon, 1879.

Greenwood, Md., pond. California trout, 1880.

Greenwood, Mass., Crystal Lake. Schoodic salmon, 1877, 1878.

Grenada County, Miss. (See Grenada, Miss.)

Grenada County, Miss., Yalabusha River. Shad, 1879.

Grenada, Miss., Yalabusha River. Shad, 1878, 1879.

Groton, Mass., ponds. Schoodic salmon, 1880.

Guadalupe County, Tex. (See Seguin, Tex.)

Guadalupe River, Seguin, Tex. Shad, 1879.

Guadalupe River. (See tributary: San Marcus River.)
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Guilford, Conn., East Eiver. Penobscot salmon, 1875.

Guilford, Conn., Limepaug Lake. Schoodic salmon, 1880.

Guilford County, N. C. (See Friendship, N. C. ; Greensborough, E". C.

;

Jamestown, N. C.)

Guilford, Ind., Tanner's Creek. California salmon, 1874, ]876.

Gull Lake, Kalamazoo County, Mich. California salmon, 1873, 1875.

Gull Lake, Eichland, Mich. California salmon, 1878.

Gull Pond, Wellfleet, Mass. Schoodic salmon, 1877, 1878.

Gun Lake, Hillsdale County, Mich. Penobscot salmon, 1873.

Gunpowder Eiver, Cockeysville, Md. California salmon, 1878, 1879
j

shad, 1877, 3878, 1879; Schoodic salmon, 1878.

Gunpowder Eiver, Drii^ping Spring, Md. California trout, 1880.

Gunpowder Eiver, Freeland, Md. California salmon, 1874.

Gunpowder Eiver, Glencoe, Md. California salmon, 1876.

Gunpowder Eiver, branch of, Long Green, Md. California trout, 1880.

Gunpowder Eiver, Md. Penobscot salmon, 1875.

Gunpowder Eiver, Moukton, Md. California salmon, 1877.

Gunpowder Eiver, Parkton, Md. California salmon, 1876, 1878.

Gunpowder Eiver, Phoenix, Md. California salmon, 1876, 1877,1880.

Gunpowder Eiver, pond tributary to, Hamjjton, Md. Schoodic salmon,

1879.

Gunpowder Eiver, Eailroad Crossing, Baltimore County, Md. Shad,

1879.

Gunpowder Eiver, Towsontown, Md. California salmon, 1878, 1879.

Gunpowder Eiver, Warren, Md. California trout, 1880.

Gunpowder Eiver. (See tributaries: Little Gunpowder Eiver, Western

Eiver.)

Gwinnett County, Ga. (See Norcross, Ga.)

Gwynn's Falls, Airy Hill, Md. California trout, 1880; Schoodic sal-

mon, 1880.

Habersham County, Ga., Tugaloo Eiver. Shad, 1879.

Habersham County, Ga. (See Balding's Mills, Toccoa, Ga.)

Hackensack Eiver, Bergen County, N. J. California salmon, 1879.

Hackensack Eiver, tributary of, N. J. Penobscot salmon, 1874.

Hagerstown, Md., Antietam Creek. California salmon, 1874, 1876, 1879^

Hagerstown, Md., Conococheague Eiver. California salmon, 1874, 1876,,

1879.

Hale County, Ala. (See Greensborough, A-la.)

Half Moon Lake, Dexter, Mich. Whitefish, 1876.

Half Moon Lake, Putnam, Mich. California salmon, 1878.

Halfway Pond, Plymouth, Mass. Schoodic salmon, 1876, 1877, 1878.

Halfway Eiver, Sandy Hook, Conn. Schoodic salmon, 1880.

Halifax County, N. C. (See Weldon, N. C.)

Halifax County, Ya., Dan Eiver. Shad, 1877.

Hall County, Ga. (See Gainesville, Ga.)

Halloran Lake, Eamsey County, Minn. California salmon, 1876.
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Halstead, Kans., Little Arkansas Eiver. California salmon, 1878, 1879.

Halstead, Kans., Little River. Shad, 1879.

Hamlin Lake, Battle Creek, Mich. California salmon, 1876.

Hamlin Lake, Calhoun County, Mich. Schoodic salmon, 1876.

Hamilton County, Iowa. (See Webster City, Iowa.)

Hamilton County, Ohio. (See Cincinnati, Ohio.)

Hamilton County, Tenn. (See Chattanooga, Tenn.)

Hamott's Mill, Hampshire County, W. Va., Mill Creek. Schoodic sal-

mon, 1879, 1879.

Hampden County, Mass. (See Holyoke, Mass.; Ludlow, Mass.; Palmer^

Mass.; Springfield, Mass.; Westfield, Mass.; Wilbraham, Mass.)

Hampshire County, Mass. (See Enfield, Mass.; Goshen, Mass.; Hunt-
ington, Mass.; Smith's Ferry, Mass.; South Hadley Falls, Mass.)

Hampshire County, W. Va., Dillon's Creek. Schoodic salmon, 1878,

1879.

Hampshire County, W. Va. (See Institution for Deaf, Eomney, W. Va.)

Hampshire County, W. Va., Mill Creek. Schoodic salmon, 1878.

Hampshire County, W. Va. (See Hamott's Mills, W. Va.; Eomney ,^

W. Va.)

Hampshire County, W. Va., south tributary to Potomac Eiver. Schoo-

dic salmon, 1879.

Hampshire County, W. Va., tributaries to Potomac Eiver. California

salmon, 1879, 1880.

Hampshire County, W. Va., tributaries to Potomac Eiver. California

salmon, 1879, 1880.

Hampton Creek, S. C. California trout, 1880; Schoodic salmon, 1880.

Hampton Pond, East Hampton, Conn. Schoodic salmon, 1876, 1877,

1878.

Hampton, Baltimore County, Md., i)ond tributary to Gunpowder Eiver»

Schoodic salmon, 1879.

Hancock County, Me. (See Bucksport, Me.; Surry, Me.)

Hancock County, W. Va. (See Fairview, W. Va.)

Hand Lake, Sherburne Couuty, Minn. California salmon, 1876.

Hanging Fork, Lincoln County, Ky. California salmon, 1876.

Hanging Horn Lake, Carleton County, Minn. California salmon, 1878»

Hanover County, Va. (See Taylorsville, Va.)

Hansca Lake, Brown County, Minn. California salmon, 1878.

Hardin County, Iowa. (See Iowa Falls, Iowa.)

Hardin Couuty, Ky. (See Elizabethtowu, Ky.)

Hardiu County, Ky., Middle Creek. California salmon, 1876.

Hardin County, Ky., Nolin Creek. California salmon, 1877.

Hardin County, Ky., Eough Creek. California salmon, 1877.

Hardin County, Ky., Durham's Branch, Eockcastle County, Ky. Cali-

fornia salmon, 1877.

Hardy County, W. Va. (See Moorefield, W. Va.)

Hardy Couuty, W. Va., Trout Eun. Schoodic salmon, 1878.
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Hardy's Pond, Waltbam, Mass. Sclioodic salmon, 1877 (?), 1878, 1879,

1880.

Harford County, Md. (See Aberdeen, Md.; Bel Air, Md.; Burusides,

Md.; Havre de Grace, Md,; Magnolia, Md.; Norrisville, Md. ; Ferry-

man, Md.; Pleasantville, Md.; Savage, Md.; Swan Creek, Md.; Wilna,

Md.)

Harford County, Md., Winter's Run. California salmon, 1877.

Harford County, Md., Green Spring Run. California,.^a]mon, 1879.

Harper's Ferry, W. Va., Potomac River. California salmon, 1879.

Harriott Lake, Hennepin County, Minn. California salmon, 1876, 1877.

Harrisburg, Pa., Susquehanna River. Shad, 1879, 1880.

Harrisburg, Pa., Susquehanna River. California salmon, 1873, 1876.

Harris Dam, Cecil County, Md., Octorara River. California salmon,

1880.

Harrison County, Iowa. (See Logan, Iowa.)

Harrison County, Tex. (See Marshall, Tex.)

Harrison County, W. Ya. (See Clarksburgh, W. Va.; New Salem,

W. Va.)

Hart County, Ky., Bumgartner's Creek. California salmon, 1876.

Hart County, Ky. (See Mumfordsville, Ky.)

Hartford, Conn., Colt's Reservoir. Schoodic salmon, 1880.

Hartford County, Conn. (See Avon, Conn.; Bristol, Conn.; Broad Brook,

Conn.; East Hartford, Conn.; East Windsor, Conn.; Farmington, Conn.;

Forestville, Conn.; Granby, Conn.; Hartford, Conn.; Manchester,

Conn.; Melrose, Conn.; Newington, Conn.; Thompsonville, Conn.;

West Hartford, Conn.; Windsor, Conn.)

Hartman, Wis., tributaries of Wisconsin Eiver. California salmon,

1878.

Hart's Pond, Canaan, N. H. Schoodic salmon, 1880.

Harvard, Mass., Bear Hill Pond. Schoodic salmon, 1878, 1879.

Harvey County, Kans. (See Halstead, Kans.)

Harvey's Lake, Dallas, Pa. California salmon, 1880.

Harvey's Lake, Wilkesbarre, Pa. Schoodic salmon, 1878, 1879.

Harvey's Pond, Barnet, Vt. Schoodic salmon, 1876, 1878.

Hassel Lake, Swift County, Minn. California salmon, 1878.

Havre de Grace, Md., North East River. Shad, 1878.

Havre de Grace, Md., Spesutic Narrows. Shad, 1877 (12 deposits),

1878 (10 deposits), 1879 (15 deposits), 1880 (10 deposits).

Havre de Grace, Md., Susquehanna River. Shad, 1876, 1877, 1878, 1879,

1880.

Hawley, Minn., Buffalo River. California salmon, 1877.

Haw River, Graham, N. C. California salmon, 1877.

Haw River, Allamance County, N. C. Shad, 1877.

Hayes City, Kans., Big Creek. California salmon, 1878, 1879.

Hayes City, Kans., Smoky Hill River. California salmon, 1880.

Haywood County, Tenn. (See Brownsville, Tenn.)
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Hazleton, Pa. Schoodic salmon, 1878.

Hearne, Tex., Brazos River. Shad, 1879.

Heart Lake, Susqueliamia County, Pa. ScLoodic salmon, 1880.

Heitzman Spring Brook, Easton, Pa. Penobscot salmon, 1873.

Hemlock Lake. (See tributary. Spring Brooks.)

Hempstead County, Ark. (See Fulton, Ark.)

Hempstead, Tex., Brazos Eiver. Shad, 1874,

Hempstead, Tex., Clear Creek. California salmon, 1874, 1876.

Henderson County, N. C. (See Heudersouville, N. C.)

Henderson, Md., Choptank Kiver. California salmon, 1878, 1879, 1880;

shad, 1879.

Hendersonville, N. C, Green River. California salmon, 1878.

Hennepin County, Minn., Lake Armstrong, California salmon, 1877.

Hennepin County, Minn., Calhoun Lake, California salmon, 1876,

Hennepin County, Minn., Harriott Lake. California salmon, 1876,

1877.

Hennepin County, Minn., Hokah Lake. California salmon, 1876.

Hennepin County, Minn., Lake Independence. California salmon, 1877.

Hennepin County, Minn., Lake Johnson. California salmon, 1877.

Hennepin County, Minn., Lydard Lake. California salmon, 1878.

Hennepin County, Minn. (See Minneapolis, Minn.)

Hennepin County, Minn., Minnetonka Lake. California salmon, 1875,

1876, 1878; Penobscot salmon, 1875; Schoodic salmon, 1875.

Hennepin County, Minn., Lake Rebecca. California salmon, 1878.

Henrico County, Ya. (See Richmond, Ya.)

Henry County, 111. (See Cambridge, 111.)

Henry County, Ala. (See Columbia, Ala.)

Henry County, Ky., East and West Forks of Little Kentucky. Cali-

fornia salmon, 1876.

Henry County, Ky., North and East Branches of Floyd's Fork. Cali-

fornia salmon, 1876.

Henry County, Mo., Grand River. Shad, 1880.

Hereford, Md., East River. California salmon, 1879.

Herkimer County, K Y. (See Ilion, N. Y.)

Herkimer County, N. Y., Jock's Lake. California salmon, 1874.

Herkimer County, N. Y., Mud (or Hydraulic) Lake. California salmon,

1874.

Herkimer County, IST. Y., Spruce Creek. California salmon, 1874.

Herkimer County, N. Y., West Canada Creek. California salmon, 1874.

Herkimer County, N. Y., WoodhuU Lake. Schoodic salmon, 1879.

Herman, Mo., Missouri River. Shad, 1872.

Heron Lake, Jackson County, Minn. California salmon, 1877.

Herring Creek, Berlin, Md. California salmon, 1879.

Herring Run, ]\Id., Back River. California salmon, 1878.

Hersey Creek, Reed City, Mich. California salmon, 1874.

Hickman County, Tenn. (See Bou-ziqua, Tenn.)

S. Mis. 110 01
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Hickman Creefe, Jessamine County, Ky. California salmon, 1878.

Hickory-IsTut Gap, N^. C, Broad Eiver. California salmon, 1879.

Higganum, Conn., Higganum Eeservoir. Scboodic salmon, 1880.

Higganum Eeservoir, Higganum, Conn. Schoodic salmon, 1880.

Higgin's Lake, Eoscommon County, Mich. Penobscot salmon, 1874
j

California salmon, 1879
; Schoodic salmon, 1880.

High Bridge, Ky. Shad, 1878.

Highgate, Vt., Hunkerford Brook. California salmon, 18T3.

Highgate, Vt., Kelly Brook. California salmon, 1873.

Highgate, Vt., Missisquoi Eiver. California salmon, 1873.

Hillsborough Bridge, JST. H., Contoocook Eiver. California salmon,

1878, 1879.

Hillsborough County, N. H. (See Antrim, N. H. ; Hillsborough Bridge,

K H.; Manchester, K H.; Milford, N. H.; Peterborough, K H.)

Hillsborough, Md., IS^anticoke Eiver. California salmon, 1878.

Hillsborough, Md., Tuckahoi Creek. California salmon, 1876, 1878
5

shad, 1878, 1879.

Hillsdale County, Mich, Barrier Lake. Penobscot salmon, 1873.

Hillsdale County, Mich., Butternut Creek. California salmon, 1873.

Hillsdale County, Mich., Gun Lake. Penobscot salmon, 1873.

Hillsdale County, Mich. (See Hillsdale, Mich.)

Hillsdale County, Mich., Saint Joseph Eiver, headwaters of. Penob-
scot salmon, 1873.

Hillsdale County, Mich., Sand Creek. California salmon, 1873.

Hillsdale County, Mich. (See Somerset, Mich.)

Hillsdale, Mich., Baro Beese Lake. California salmon, 1878.

Hinds County, Miss. (See Jackson, Miss.)

Hinton, W. Va., Greenbrier Eiver. Schoodic salmon, 1879.

Hinton, W. Va., New Eiver. California salmon, 1879, 1880 ; shad, 1879.

Hockomocko Pond, Westborough, Mass. Schoodic salmon, 1879.

Hog Lake, Lyme, Conn. Schoodic salmon, 1877, 1878, 1879.

Hokah Lake, Houston County, Minn. California salmon, 1878.

Hokali Lake, Hennepin County, Minn. California salmon, 1876.

Holderness, !N. H., Squam Lake. Schoodic salmon, 1879.

Hollistou, Mass., ponds. Schoodic salmon, 1880.

Holly, Mich., Shiawassee Eiver. California salmon, 1876.

Holly Springs, Miss. Cold Water Eiver. Shad, 1878.

Holstou Eiver, Knoxville, Tenn. Shad, 1875, 1876, 1879.

HoLston Eiver, Smyth County, Va. Schoodic salmon, 1877.

Holston Eiver, North Fork of Saltville, Va. Schoodic salmon, 1880.

Holston Eiver, North Fork of, Sharon Springs, Va. California salmon,

1880.

Holston Eiver, South Fork of, Atkins' Tank, Va. California salmon^

1880.

Holyoke, Mass., Ashley Pond. Schoodic salmon, 1878, 1879.

Holyoke. Mass., Wright Pond. Schoodic salmon, 1879.
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Honeoye Falls, N. Y. Califoruia salmon, 1874.

Hontoon Lake, Oakland County, Mich. California salmon, 1875.

Hood's Mill's, Md,, Patapsco Eiver. California salmon, 1874, 1878, 1878,

1879.

Hood's Mill's, Md., pond. Schoodic salmon, 1878.

Hopatcong Lake, Morris County, N. J. California salmon, 1879; white-

fish, 1876.

Hopatcong Lake, Drakesville, Morris County, N. J. Schoodic salmon,

1879.

Hopkins County, Ky., Drake's Creek. Califoruia salmon, 1877.

Hopkinton, Iowa, Maquota River. Califoruia salmon, 1875.

Horry County, S. C. (See Little River, S. C.)

Horse Shoe Lake, Rice County, Minn. California salmon, 1878.

Horse Shoe Lake, Sibley County, Minn. California salmon, 1877.

Houghton's Pond, Milton, Mass. Schoodic salmon, 1878, 1879.

Housatonic River, Conn. California salmon, 1876.

Housatonic River, Xew Milford, Conn. California salmon, 1875 ; Penob-

scot salmon, 1877; shad, 1873, 1874.

Housatonic River, tributary to, Newtown, Conn. Schoodic salmon, 1879.

Housatonic River. (See tributary : Butler Brook.)

Housatonic River. (See tributary : Main River, Butler Brook.)

Houston County, Minn., Baruum Pond. Schoodic salmon, 1879.

Houston County, Minn., Como Lake. California salmon, 1878; Schoo-

dic salmon, 1879.

Houston County, Minn., Hokah Creek. California salmon, 1878.

Houston County, Minn., Silver Lake. California salmon, 1878.

Houston County, Tenn. (See Tennessee Ridge, Tenn.)

Howard County, Md. (See Elk Ridge Landing, Md. ; Ellicott, Md.

;

Savage, Md.)

Howard County, Md., tributaries of Patuxent River. California salmon,

1874.

Howard County, Mo. (See Armstrong, Mo.; Franklin, Mo.)

Howard Lake, Wright County, Minn. Peuobscot salmon, 1875.

Howard, Cass County, Mich., Barrow Lake. California salmon, 1878.

Howard's Lake, Fort Harker, Kans. Schoodic salmon, 1880.

Howard's Lower Creek, Clark County, Ky. Califoruia salmon, 1876.

Howard's Ujiper Creek, Clark County, Ky. California salmon, 1876.

Howland, Maine, Seboois River. Peuobscot salmon, 1874, 1875.

Hubbardston, Mass., Asnaconcouic Pond. Schoodic salmon, 1878, 1879.

nubbardton,Vt., pond. Schoodic salmon, 1876.

Hudson River, tributaries to, Green County, N. Y. California salmon,

1878.

Hudson River, tributary to, N. Y. Penobscot salmon, 1873.

Hudson River. (See tributaries: Mohawk, Saranac, Salmon, Chazy Riv-

ers; Battcnkill Creek; Fortsville, Peatwig, Sanquoit, West Canada,

Spruce, IngU'fA)y, Sequoit andWillow Creeks; Oriskany and Mohawk
Rivers; Fishkill, Silver, Jock's, Mud, and Seneca Lakes.)
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Hugb's Eiver, Penusborough, W. Va. California salmon, 1878.

Humboldt, Tenn., Forked Deer Eiver. California salmon, 1876.

Humboldt, Tenn., Middle Fork of Forked Deer River. Shad, 1878.

Hummock Pond, Nantucket, Mass. Schoodic salmon, 1877.

Humphreys County, Tenn. (See Jolinsonville,McEwen's Station, Tenn.)

Hunkerford Brook, Higbgate, Vt. California salmon, 1873.

Hunterdon County, N. J. (See Bloomsbury, N. J.)

Huntingdon County, Pa. (See Huntingdon, Pa.)

Huntingdon, Pa., Juniata River. Penobscot salmon, 1880.

Huntingdon, Tenn., South Fork of Obion River. Shad, 1878.

Huntington, Mass., Norwich Pond. Schoodic salmon, 1877.

Huntington County, Ind. (See Warren, Ind.)

Huron County, Ohio. (See Monroeville, Ohio.)

Huron Lake, tributary to. South Lawn, 111. Penobscot salmon, 1874.

Huron Lake, tributary to, Wildwood, 111. Penobscot salmon, 1874.

Huron Lake. (See tributaries: Saugeen River, Au Sable River, Rifle

River, Shiawassee River.)

Huron, Ohio, Huron River. California salmon, 1878.

Huron River, Huron, Ohio. California salmon, 1878.

Huron River, Monroeville, Ohio. California salmon, 1874; shad, 1874.

Huron River, Washtenaw County, Mich. California salmon, 1876.

Huiricane Creek, Crittenden County, Ky. California salmon, 1877.

Huskin's Lake, Grant County, Minn. California salmon, 1878.

Hutchinson, Kans., Cow Creek. California salmon, 1878, 1879; shad,

1879.

Ijamsville, Md., pond. California trout, 18S0.

Illinois River, 111. California salmon, 1876, 1877.

Illinois River, Ind., Kankakee River.

Illinois River. (See tributaries: Rock River, Fox River, Kankakee
River, Geneva Lake, Elkhart, Cedar Rock, and Devil's Lakes.)

Independence, Iowa, Wapsipinecon River. California salmon, 1875.

Independence, Kans., Verdigris River. California salmon, 1778, 1879.

Independence, Mo., Blue River. Calitbrnia salmon, 1880.

Independence Lake, Hennepin County, Minn. California salmon, 1877.

Independence River, Iowa. California salmon, 1879.

Indiana County, Pa. (See Black Lick Station, Pa.)

Indianapolis, Ind., White River. California salmon, 1874; shad, 1872,

1874, 1875, 1879.

Indian Creek, Cass County, Mich. California salmon, 1875.

Indian Lake, Kalamazoo County, Mich. California salmon, 1775.

Indian Lake, Cass County, Mich. California salmon, 1878.

Ingham County, Mich. (See Lansing, Mich.)

Inglesby Creek, Fort Edward, N. Y. California salmon, 1874.

Inman Lake, McPherson County, Kan. Schoodic salmon, 1879 ; CaL
ifornia salmon, 1878, 1879.

Institution for Deaf, Romney, W. Va., pond. Schoodic salmon, 1879,

1879.
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louia County, Mich. (See Ionia, Mich.)

Ionia, Mich., Grand Eiver. Shad, 1873.

Ionia, Mich., Majdc River. California salmon, 1875.

Iowa City, Iowa, Iowa Eiver. California salmon, 1875.

Iowa Falls, Iowa, Iowa Eiver. California salmon, 1874.

Iowa Eiver, Freeborn County, Minn. California salmon, 1875.

Iowa Eiver, Iowa. California salmon, 1878, 1879.

Iowa Eiver, Iowa City, Iowa. California salmon, 1875.

Iowa Eiver, Iowa Falls, Iowa. California salmon, 1874.

Iowa Eiver, Marshalltown, Iowa. Penobscot salmon, 1875.

Iowa Eiver, Mower County, Minn. California salmon, 1875.

Iowa Eiver, Tama City, Tama County, Iowa. Schoodic salmon, 1878.

Iowa Eiver (upper), Decorah, Iowa. California salmon, 1875.

Iowa Eiver, Fredericksburgh, Iowa. California salmon, 1874.

Iowa Eiver. (See tributary: Cedar Eiver.)

Ipswich Eiver, Mass. California salmon, 1877.

Irish Creek. Eockbridge County, Va. Schoodic salmon, 1877.

Iron County, Mo. (See Arcadia, Mo.)

Isabella County, Mich. (See Crawford, Mich.)

Island Creek Pond, Duxbury, Mass. Schoodic salmon, 1877.

Island Lake, Dexter, Mich. Whitetish, 187G
; California salmon, 1878.

Itawamba County, Miss. (See Fulton, Miss.)

Jackson City, Fairfax County, Va., Potomac Eiver. Shad, 1873, 1875.

Jackson County, Ark. (See Newport, Ark.)

Jackson County, Iowa. (See Maquoketa, Iowa.)

Jackson County, Mich. (See Brooklyn, Mich.; elackson, Mich.)

Jackson County, Mich., Grand Eiver. Penobscot salmon, 1873.

Jackson County, Mich., headwaters of Kalamazoo Eiver. Penobscot
salmon, 1873.

Jackson County, Mich., tributary to Grand Eiver. California salmon,

1873.

Jackson County, Minn., Heron Lake. California salmon, 1877.

Jackson County, Minn., lake. California salmon, 1877.

Jackson, Countj^ Mo. (See Independence, Mo.; Kansas City, Mo.)

Jackson Lake, Eice County, Minn. Penobscot salmon, 1875.

Jackson, Mich., Crouch's Creek. California salmon, 1874.

Jackson, Mich., Crouch's Fishery. California salmon, 1874.

Jackson, Mich., Grand Eiver. California salmon, 187G, 1879.

Jackson, Mich., east tributary of Kalamazoo Eiver. California salmon,

1873.

Jackson, Miss., Forked Deer Eiver. California salmon, 187G.

Jackson, Miss., Pearl Eiver. Shad, 1875, 187G, 1879.

Jackson Eiver, x\lleghany County, Ya. California salmon, 1876.

Jackson Eiver, Clifton Forge, Va. Schoodic salmon, 1879.

Jackson, Tenn., Forked Deer Eiver. California salmon, 187G; shad, 1876.

Jacksonville, 111., lake. California salmon, 1877.
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Jaffrey, N. H., Gilmore Pond. Schoodic salmon, 1880.

James River, Webster County, Mo. Shad, 1879.

James River, Lynchburgb, Va. California salmon, 1878.

James River, Richmond, Va. Shad, 1878.

James River, Springfield, Mo. Shad, 1877.

James River, tributary to, Botetourt County, Va. California salmon,

1874.

James River, tributary to, Rockbridge County, Va. California salmon,

1876.

James River, tributary to, Va. California salmon, 1874.

James River. (See tributaries: South tributary Nansemond River;

Appomattox and Rivana Rivers; Tye, Pedlar, Jackson, North, and
South Rivers; Buffalo Creek; New Reservoir, and Mountain Lake
streams.)

Jamestown, N. C, Bull Run Creek. California salmon, 1878.

Jamestown, N. C, Deep River. California salmon, 1878.

Jamestown, N. C, North Fork of Deep River. California salmon, 1878.

Jasper County, Mo. (See Carthage, Mo.)

Jasper River, Warren County, Ky. California salmon, 1878.

Jefi'erson County, Fla., Ocilla River. Shad, 1879.

Jefierson County, Kans. (See Valley Falls, Kans.)

Jefferson County, Ky., Floyd's Fork. California salmon, 1876.

Jefferson County, N. Y., Bowell Creek. California salmon, 1878.

Jefferson County, W. Va. (See Shepherdstown, W. Va. ; Harper's Ferry,

W. Va.)

Jefferson County, W. Va., streams. California salmon, 1879, 1880.

Jefferson Lake, Le Sueur County, Minn. California salmon, 1878.

Jennings Pond, Davis County, Utah. California salmon, 1876, 1877.

Jennings Run, Md., Wills Creek. California salmon, 1874.

Jerome, Phelps County, Mo., Gasconade River. California salmon,

1870, 1880 ; shad, 1880.

Jessamine County, Ky., Hickman Creek. California salmon, 1878.

Jessamine County, Ky., Jessamine Creek. California salmon, 1878.

Jessamine Creek, Jessamine County, Ky. California salmon, 1878.

Jock's Lake, Herkimer County, N. Y. California salmon, 1874.

Joe's Pond, Danville, Vt. Schoodic salmon, 1878.

Johanna Lake, Ramsey County, Minn. California salmon, 1875, 1876,

1877; Schoodic salmon, 1875; Penobscot salmon, 1875.

Johnson County, Iowa. (See Iowa City, Iowa, Oxford, Iowa.)

Johnson Lake, Hennepin County, Minn. California salmon, 1877.

Johusonville, Tenu., Tennessee River. Shad, 1879.

John's River, Burke County, K. C. California trout, 1880.

John's River, Morganton, N. C. California salmon, 1878, 1879.

John's River, Morganton, Burke County, N. C. Schoodic salmon, 1878.

Jonesborough, Ga., Flint River. California salmon, 1877.

Jones County, Iowa. (See Auamosa, Iowa; Monticello, Iowa.)
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Jones County, K 0. (See Pollocksville, N. C.)

Jones Creek, Dover, Del. Shad, 1880.

Jones Falls. (See tributary : Stony Eun.)

Jones Lake, Wayne County, Pa. Sclioodic salmon, 1878.

Jones Pond, Kaymond, N. H. Schoodic salmon, 1879.

Jordan Creek, Fillmore County, Minn. California salmon, 1878.

Jordan Eiver, Jordan, Utah. California salmon, 1873, 1874, 1875, 1877

j

shad, 1875.

Jordan Eiver. (See tributary : Mill Creek.)

Jordan, Salt Lake County, Utah, Jordan Eiver. California salmon,

1873, 1874, 1875, 1877; shad, 1875.

Josephine Lake, Eamsey County, Minn. California salmon, 1876, 1876,

1877.

Juab County, Utah, Silver Creek. California salmon, 1876.

Julia Lake, Sherburne County, Minn. California salmon, 1878.

Junction City, Kans., Eepublican Eiver. California salmon, 1878, 1879.

Juniata Eiver, Blair County, Pa. California salmon, 1880.

Juniata Eiver, Huntingdon, Pa. Penobscot salmon, 1880.

Juniata Eiver, Newi)ort, Pa. California salmon, 1877.

Juniata Eiver, Tyrone, Pa. California? salmon, 1879.

Juniata Eiver. (See tributary: Trout Eun.)

Kalamazoo County, Mich., Gourd Keck Lake. California salmon, 1879.

Kalamazoo County, Mich., Gull Lake. California salmon, 1873, 1875.

Kalamazoo County, Mich., Indian Lake. California salmon, 1875.

Kalamazoo County, Mich. (See Kalamazoo, JNIich. ; Eichland, Mich.)

Kalamazoo County, Mich., Lewis Lake. California salmon, 1875.

Kalamazoo County, Mich., Long Lake. Schoodic salmon, 1876; shad,

1873.

Kalamazoo County, Mich., Lyon's Lake. California sialmon, 1875.

Kalamazoo County, Mich., McMartin's Lake. California salmon, 1875.

Kalamazoo County, jMich., Portage Eiver. California salmon, 1875.

Kalamazoo County, Mich., Putty Lake. California salmon, 1875.

Kalamazoo County, Mich. (See Eichland, Mich.)

KaUimazoo, Mich., Spring Brook Creek. California salmon, 1874.

Kalamazoo County, Mich., Twin Lakes. California salmon, 1875.

Kalamazoo County, Mich., Wood's Lake. California salmon, 1875.

Kalamazoo, Mich., Baptist Seminar^' Pond. California salmon, 1875.

Kalamazoo, Mich., pond at Lunatic Asylum. California salmon, 1874.

Kalamazoo Eiver, east tributary of, Jackson, Mich. California salmon,

1873.

Kalamazoo Eiver, headwaters of, Jackson County, Mich. Penobscot

salmon, 1873.

Kalamazoo Eiver, lake tributary of, Eoss, Mich. California salmon,

1873.

Kalamazoo Eiver. (See tributaries : Gull, Goguac, Harablin, Dumont,

and Long Lakes.)
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Kalkaska County, Mich., Blue Lake. California salmon, 1879.

Kalkaska County, Mich, (See Croftou, Mich.; Kalkaska, Mich.)

Kalkaska County, Mich., Log Lake. Schoodic salmon, 1876.

Kalkaska County, Mich., Kapid Eiver. California salmon, 1876.

Kalkaska County, Mich., Torch Lake. California salmon, 1876.

Kalkaska, Mich., North Boardmau Eiver. California salmon, 1876.

Kanawha County, West Va. (See Charleston, W. Va.)

Kanawha River, Charlestown, Kanawha County, W. Va. California

salmon, 1878.

Kanawha River. (See tributaries: Greenbrier River, Elk River, New
River.)

Kandiyohi County, Minn., Diamond Lake. California salmon, 1877.

Kandiyohi County, Minn., Eagle Lake. California salmon, 1876, 1877,

1877.

Kandiyohi County, Minn., George Lake. California salmon, 1877.

Kandiyohi County, Minn., Green Lake. California salmon, 1876, 1877,

1877.

Kandiyohi County, Minn. (See Wilmar, Minn.)

Kane County, 111. (See Elgin, Ilk)

Kanesiac Pond, D anbury, Conn» Schoodic salmon, 1880.

Kankakee River, 111. California salmon, 1876, 1877, 1878.

Kankakee River, La Porte, Ind. California salmon, 1875.

Kankakee River, Michigan City, Ind. California salmon, 1876.

Kankakee River. (See tributary: Grapevine Creek.)

Kansas City, Mo., Kansas River. Shad, 1876.

Kansas River, Kansas City, Mo. Shad, 1876.

Kansas River. (See tributaries : Red Vermillion, Big Blue, Republican,

Solomon, Soldier, Vermillion, and Smoky Hill Rivers ; Spring, Clear,

Chai)mau's, Wakaru^a, Dragoon, and Delevan Creeks; Silver and
Lyndon Lakes.)

Kaskaskia River, Belleville, 111. California salmon, 1877.

Kaskaskia River, Farlow, 111. Shad, 1878.

Kasota, Minn., Minnesota River. California salmon, 1877.

Keene's Lake, Calais, Me. Schoodic salmon, 1878, 1879.

Keene's Lake, Keene's Lake Stream. California salmon, 1879.

Keene's Lake Stream, Keene's Lake, Me. California salmon, 1879.

Kelly Brook, Highgate, Vt. California salmon, 1873.

Kennebago Stream, Me. Schoodic salmon, 1874.

Kennebec County, Me. (See Manchester, Me.; Waterville, Me.)

Kennebec River, Waterville, Me. Shad, 1880.

Kennebec River, Waterville, Me. Shad, 1874.

Kennedy Lake, Dakota County, Minn. California salmon, 1876^
' 1878.

Kenosha Lake, Danbury, Conn. Schoodic salmon, 1879.

Kensington, Ilk, Calumet River. California salmon, 1874; Penobscot

salmon, 1874.
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Kent, Conn., Spectacle Ponds. Sclioodic salmon, 1877, 1878.

Kent, Ohio, Cuyahoga River. Shad, 1872.

Kent County, Del. (See Clayton, Del.; Dover, Del.; Milford, Del.)

Kent County, Md. (See Millington, Md.)
Kent County, Mich., Church Lake. California salmon, 1876.

Kent County. (See Grand Rapids, Mich.)

Kent County, Mich., Laberton Lake. California salmon, 1876.

Kent Connty, Mich., Pickerel Lake. California salmon, 1876.

Kent County, Mich. (See Ross, Mich.)

Kent County, Mich., Soft Water Lake. California salmon, 1876.

Kent County, R. I. (See Warwick, R. I.)

Kenton County, Ky. (See Covington, Ky.)

Kent's Creek, Rockford, 111. California salmon, 1877.

Kentucky River, Lexington, Ky. California salmon, 1876.

Kentucky River, Mercer County, Ky. Shad, 1878.

Kentucky River. (See tributaries: Dick's, Lane's, Cane's, and McCon-
nell's Rivers; White Oak, Otter, Silver, Hanging Fork, Dunlap's
Branch, Lulbegrud, Howard's Upper, Howard's Lower, Big Spring
Branch, Thomas Spring Branch, Saunder's Spring Branch, Hickman,
Jessamine, and Elkhorn Creeks.)

Kerr's Creek Bridge, Rockbridge County, Va., North River. California

salmon, 1878, 1879.

Keshena, Wis., lakes. Whitefish, 1875, 1876.

Kettle Creek, Westport, Pa. California salmon, 1878.

Kettle Pond, Washington County, Vt. Schoodic salmon, 1876.

Kettle River. (See tributaries : Moose, Bear, Cub, Moose Horn, Chubb,
and Hanging Horn Lakes.

Keyser, W. Va., Potomac River. California salmon, 1876, 1878, 1880.

Kimball Lake, Stearns County, Minn. California salmou, 1877, 1878.

Kingman, Me., Mattawamkeag River. Penobscot salmon, 1875, 1876.

King's County, N. Y. (See Brooklyn, :N". Y.)

Kingsley Creek, Fillmore County, Minn. California salmon, 1878.

Kingsley Lake, Ramsey County, Minn. California salmon, 1876.

Kingston, R. I., W^arden's Pond. Schoodic salmon, 1878.

Kinniconick Creek, Vanceburgh, Ky. Schoodic salmon, 1878.

Kipmuck Pond, Milford, Mass. Schoodic salmon, 1879.

Knapp's Creek, Burritt, Winnebago County, 111. California salmon,

1877.

Knob Creek, Bullitt County, Ky. California salmon, 1877.

Knox County, Ohio. (See Mount Vernon, Ohio.)

Knox County, Tenn. (See Knoxville, Tenn.)

Knoxville, Tenn., Holston River. Shad, 1875, 1876, 1879.

Korom's Lake, Minn. California salmon, 1877, 1879.
'

Kosciusko, Miss., Pearl River. California salmon, 1876.

Krameroth Pond, Ramsey County, Minn. California salmon, 1878.
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Labar's Pond, Wis. California salmon, 1879.

Laberton Lake, Kent County, Mich. California salmon, 1876.

Lackawanna County, Pa. (See Scranton, Pa.)

La Crosse Eiver, Sparta, Wis. California salmon, 1879.

La Cygne, Kans., Marais des Cygnes River. Shad, 1879.

La Fayette County, Miss. (See Abbeville, Miss.)

La Fayette County, Miss., Tallahatchie River. Shad, 1878, 1879.

La Fayette County, Miss., Yocaua River. Shad, 1879.

La Fayette County, Wis., streams. California salmon, 1874.

La Fayette, Ind., Wabash River. Shad, 1880.

Laguna Honda, San Francisco, Cal. Schoodic salmon, 1878.

Lake City, Minn., Mississippi River. California salmon, 1877.

Lake County, Cal., Clear Lake. Whitefish, 1872, 1873.

Lake County, 111. (See Sand Lake, 111.)

Lake County, Mich., Big Star Lake. California salmon, 1876.

Lakeland, Washington County, Minn. California salmon, 1876.

Lake of the Woods, Branch County, Mich. California salmon, 1875.

Lake Park, Minn., lake. California salmon, 1880.

Lake Spring, Salem, Va. Schoodic salmon, 1880.

Lakeville, Conn., Wanonscoponus Lake. Schoodic salmon, 1876, 1877,

1879.

Lambertville, N. J. (See Point Pleasant, Pa.)

Lamine River, Morgan County, Mo. California salmon, 1880.

Lamoille River, Vt. Penobscot salmon, 1873.

Lamoille River, Georgia, Yt. Penobscot salmon, 1874; shad, 1874,

1875.

Lancaster County, Pa. (See Chickies, Pa.; Columbia, Pa. ; Lancaster,

Pa.; Marietta, Pa. ; Salisbury, Pa.)

Lancaster County, Pa., Chiquesaluuga Creek. California salmon, 1875,

1877; Penobscot salmon, 1874.

Lancaster County, Pa., Donegal Run. Schoodic salmon, 1880.

Lancaster, Mass., Nashua River. California salmon, 1876; Penobscot

salmon, 1876.

Lancaster, Mass., ponds. Schoodic salmon, 1876, 1877.

Lanesborough, Minn., tributary of Root River. California salmon, 1876.

Lane's Run, Scott County, Ky. California salmon, 1876.

Lansing, Mich., Grand River. Shad, 1873.

La Porte County, Ind. (See La Porte, Ind. ; Michigan City, Ind.)

La Porte, Ind., Kankakee River. California salmon, 1875.

La Porte, Ind., Stony Lake. Schoodic salmon, 1880.

Lamed, Kans., Pawnee Creek. California salmon, 1878, 1879, 1880;

shad, 1879.

Lassen County, Cal., Eagle Lake. Whitefish, 1879.

La Sueur County. (See Kasota, Minn.)

Lauderdale County, Miss. (See Meridian, Miss.)

Laura Lake, Blue Earth County, Minn. California salmon, 1876.
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Laurel County, Ky., White Oak Branch. California salmon, 1877.

Laurel, Md., Patuxent Eiver. California salmon, 1875, 1876, 1878,

1879 ; shad, 1877, 1878, 1879, 1880.

Lawrence County, Mo. (See Pierce City, Mo.)

Lawrence, Mass., ponds. Schoodic salmon, 1878.

Lead Mines, Wythe County, Va., New River. Schoodic salmon, 1880.

Leavenworth County, Kans. (See Delaware, Kans.
; Stranger, Kans.)

Lebanon, Ala., Big Wills Creek. Shad, 1879.

Le Bceuf Creek, Erie County, Pa. Schoodic salmon, 1880.

Le Mars, Iowa, Floyd River. California salmon, 1875.

Lemonweir River, Tomah, Wis. California salmon, 1879.

Lemonweir River, Tunnel City, Wis. California salmon, 1879.

Lenawee County, Mich, ^ee Palmyra, Mich. ; Raisin Centre, Mich.

;

Woodstock, Mich.)

Lenawee County, Mich., tributaries of Raisin River. California salmon,

1875.

Le Roy, Mich., Rose Lake. Whitefish, 1876.

Le Sueur County, Minn., Lake Emily. California salmon, 1876, 1877,

1878.

Le Sueur County, Minn., Lake Jefferson. California salmon, 1878.

Le Sueur County, Minn., Lake Letook. California salmon, 1879.

Le Sueur County, Minn., Lake Takota. California salmon, 1879.

Le Sueur County, Minn., Lake Washington. California salmon, 1878.

Letook Lake, Le Sueur County, Minn. California salmon, 1879.

Lewisburgh, Green Brier County, W. Va,, Sinking Creek. California

salmon, 1878.

Lewisburgh, Pa., Buffalo Creek. California salmon, 1879.

Lewis County, Ky. (See Yanceburgh, Ky.)

Lewis County, W. Va. (See Walkers ville, W. Va.; Weston, W. Va.)

Lewis Creek, Fern&burgh, Vt. Penobscot salmon, 1875.

Lewis Lake, Kalamazoo County, Mich. California salmon, 1875.

Lexington, Va., Buffalo Creek. Schoodic salmon, 1879.

Lexington, Ky., Kentucky River. California salmon, 1870.

Lexington, Mo., Missouri River. California salmon, 1880.

Lexington, Va., McKee's Spring. Schoodic salmon, 1879.

Lexington, Va., North River. California salmon, 1877, 1878; Schoodic

salmon, 1879.

Lexington, Va., South River. Schoodic salmon, 1879 ; California salmon,

1878, 1880.

Liberty Grove, Md,, Octorora Creek. California salmon, 1874, 1878.

Liberty, N. Y., Cohoctou River. California salmon, 1873.

Licking County, Ohio, Licking Reservoir. California salmon, 1879.

Licking Reservoir, Licking County, Ohio. California salmon, 1879.

Licking River, Mount Sterling, Ky. Shad, 1877.

Licking River. (See tributary : Strodes Creek.)

Lilly Pond, Foster, R. I. Schoodic salmon, 1876.
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Limepang Lake, Guilford, Conn. Schoodic salmon, 1880.

Limerick Lake, Aroostook County, Me. Scboodic salmon, 1878.

Lincoln Connty, Ky., Dick's E.iver. California salmon, 1876.

Lincoln County, Ky., Hanging Fork. California salmon, 1876.

.

Lincoln Connty, Ky. (See McKinney's Station, Ky.)

Lincoln County, Me. (See Damariscotta, Me.)

Lincoln, Mass., Sandy Pond. Schoodic salmon, 1876, 1877.

Linden, Mich., Cook's Lake. Whitefish, 1876.

Linden, Mich., Day Lake. Whitefish, 1876.

Linden, Mich., Bound Lake. Whitefish, 1876.

Linden, Mich., Silver Lake. Whitefish, 1876.

Linkwood, Md., Transquaking Eiver. California salmon, 1879.

Linn County, Iowa. (See Cedar Rapids, Io^^j^
; Marion, Iowa; Spring-

ville, Iowa ; Walker, Iowa.)

Linn County, Kans. (See La Cygne, Kans.)

Linsey's Creek, Grant County, W. Va. California salmon, 1879, 1880.

Linville Eiver, Bridgewater, JST. C. California salmon, 1878, 1879.

Linville Eiver, Morganton, N. C. California salmon, 1879.

Linville Eiver, Morganton, Burke County, ^. C. Schoodic salmon,

1878.

Lisborn Eiver, Iowa. California salmon, 1879.

Litchfield, Conn,, Bantam Lake. Schoodic salmon, 1876, 1877, 1878,

1879.

Litchfield County, Conn. (See Ohapinville, Conn. ; Colebrook, Conn.

;

Falls Village, Conn. ; Kent, Conn. ; Lakeville, Conn. ; Litchfield,

Conn. ; New Hartford, Conn. ; Kew Milford, Conn. ; New Preston,

Conn. ; Norfolk, Conn.; Pine Meadow, Conn. ; Scilisbury, Conn.; South

Kent, Conn.; Warren, Conn.; West Winsted, Conn.; Winsted, Conn.;

Woodbury, Conn.)

Litchfield, Meeker County, Minn. Penobscot salmon, 1875 ; Schoodic

salmon, 1875.

Little Arkansas Eiver, Halstead, Kans. California salmon, 1878, 1879.

Little Arkansas Eiver. (See tributary : Lake Tnman.)

Little Blue Eiver, Waterville, Kans. California salmon, 1878, 1879.

Little Butts Lake, Eamsey County, Minn. California salmon, 1876.

Little Elk Eiver, Eock Church, Md. California salmon, 1878.

Little Falls of the Potomac Eiver, Georgetown, D. C. Shad, 1879, 1880.

Little Gunpowder Eiver, Monkton, Md. California salmon, 1876, 1876,

1877, 1878.

Little Hinkston Creek, Montgomery County, Ky. California salmon,

1877.

Little Iowa, Mower County, Minn. California salmon, 1878.

Little Kanawha Eiver, Erwingsville, W. Va. California salmon, 1878.

Little Kentucky, East and West forks of, Henry County, Ky. California

salmon, 1876.

Little Lorrim, Boyd's, Md. California salmon, 1878.
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Little Maquoketa Eiver, Epwortb, Iowa. California salraou, 1874.

Little Maquoketa River, Farley, Iowa. Oalifornia salmon, 1874.

Little Miami River, Sidney, Ohio. California salmon, 1875.

Little Nanticoke River, Seafortl, Del. California salmon, 1880.

Little Patuxent River, Patuxent, Md. California salmon, 1875.

Little Patuxent River, Mount Airy, j\[d. California salmon, 1879.

Little Patuxent River, Savage, Md. California salmon, 1875, 1876,

1876, 1876.

Little Pedee, Nichols, S. C. Shad, 1880.

Little Pipe Creek, Westminster, Md. Schoodic salmon, 1879.

Little Red River, White County, Ark. Shad, 1879.

Little River, Christian Count}', Ky. California salmon, 1878.

Little River, Halstead, Kans. Shad, 1879.

Little River, Ousley, Ga. Shad, 1879.

Little River, S. C. California salmon, 1880.

Little River, Taylorsville, Va. Shad, 1878.

Little River, Trigg County, Ky. California salmon, 1877.

Little Rock, Ark., Arkansas River. California salmon, 1878.

Little Sandy River, Carter County, Ky. California salmon, 1878.

Little Sioux River, Cherokee, Iowa. California salmon, 1875.

Little Thala Pond, Dutchess County, K. Y. Schoodic salmon, 1879.

Littleton, Wetzel County, W.Va., Fish Creek. California salmon, 1877,

1878.

Littleton, W. Va., Fish Creek. California salmon, 1879, 1880; Schoodic

salmon, 1879.

Little Youghiogheny River, Deer Park, Md. Shad, 1880.

Little Youghiogheny River, Oakland, Md. Schoodic salmon, 1880.

Livermore Falls, N. H., Pemigewasset River. Penobscot salmon, 1876.

Livingston County, Mich. (See Putnam, Mich.)

Livingston County, N. Y. (See Caledonia, IST. Y.)

Livingston County, N. Y., Conesus Lake. California salmon, 1875.

Livingston County, N. Y., Genesee River. California salmon, 1875.

Livingston County, N. Y., Spring Creek. California salmon, 1879, 1879.

Lockville, N. C, Cape Fear River. Shad, 1878.

Lodi, Wis., Spring Creek. California salmon, 1878.

Logan County, Ohio. (See Bellefontaine, Ohio.)

Logan, Iowa, Boyer River. Shad, 1878.

Logansport, Ind., Wabash River. Shad, 1873, 1874.

Log Lake, Kalkaska County, Mich. Schoodic salmon, 1876.

Long Green, Md., branch of Guni)owder River. California trout, 1880.

Long Green, Md., pond tributary to Little Gunpowder River. Schoodic

salmon, 1880.

Long Island, IN", Y., Conetquoit River. California salmon, 1876, 1877.

Long Island, IST. Y., Gnat River. California salmon, 1876, 1877.

Long Island Sound, K. Y., small tributaries. Penobscot salmon, 1873.
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LoDg Island Sound, tributary of, Queens County, N. Y. California sal-

mon, 1874.

Long- Lake, Barry County, Mich. California salmon, 1875.

Long Lake, Kalamazoo County, Mich. Sclioodic salmon, 1876 ; shad,

1873.

Long Lake, Minn. California salmon, 1877.

Long Lake, Minnetonka, Miim. California salmon, 1877.

Long Lake, Richland, Mich. California salmon, 1878.

Long Lake, Watonwan County, Minn. Schoodic salmon, 1879.

Long Lake, West Winsted, Conn. Schoodic salmon, 1878, 1879.

Long Lake, Winsted, Conn. Schoodic salmon, 1876, 1877.

Long Pond, Benton, N. H. Schoodic salmon, 1880.

Long Pond, Dutchess County, N. Y. Schoodic salmon, 1879.

Loon Lake, Blue Earth County, Minn. California salmon, 1876, 1877.

Loon Lake, Crofton, Mich. Whitefish, 1876.

Lorain County, Ohio. (See Elyria, Ohio.)

Lord's Lake, Pontiac, Mich. California salmon, 1876; Penobscot sal-

mon, 1873.

Lorewell's Pond, Wakefield, K. H. California salmon, 1879.

Lower Bear River. (See tributary: Blacksmith's Fork.)

Lowe Lake, Chelsea, Mich. Whitefish, 1876.

Lowndes County, Ga. (See Ousley, Ga.)

Lucas County, Ohio. (See South Toledo, Ohio.)

Lucas County, Ohio. (See Toledo, Ohio; Waterville, Ohio.)

Lulbregrud Creek, Clark County, Ky. California salmon, 1876.

Luling, Tex., San Marcus River. Shad, 1879.

Lunatic Asylum Pond, Kalamazoo, Mich. California salmon, 1874.

Lunenburgh, Mass., Unkechewatou Pond. Schoodic salmon, 1876, 1877.

Luzerne County, Pa., Beaver Lake. Schoodic salmon, 1880.

Luzerne County, Pa., Beaver Lake. Schoodic salmon, 1878.

Luzerne County, Pa. (See Dallas, Pa. ; Hazleton, Pa. ; White Haven,

Pa.; Wilkes Barre, Pa.)

Lycoming, Pa. (See Ralston, Pa.; Williamsport, Pa.)

Lydard Lake, Hennepin County, Minn. California salmon, 1878.

Lyme, Conn., Hog Lake. Schoodic Lake, 1877, 1878, 1879.

Lyme, Conn., Roger's Lake. Schoodic salmon, 1876, 1880.

Lynchburgh, Va., James River. California salmon, 1878.

Lynch's Creek, Sumter County, S. C. Shad, 1880.

Lyndon Lake, Burlingame, Kaus. California salmon, 1880.

Lynnfield, Mass., Suntaug Lake. Schoodic salmon, 1879.

Lynn, Mass, Flax Pond. Schoodic salmon, 1878.

Lynn, Mass., Spring Pond. Schoodic salmon, 1878.

Lyon County, Kans. (See Emporia, Kaus. ; Reading, Kans.)

Lyon Lake, Calhoun County, Mich. California salmon, 1879.

Lyon's Lake, Kalamazoo County, Mich. California salmon, 1875.
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McCann's Lake, Eamsey County, Minu. California salmon, 1876, 1877
^

Schoodic salmon, 1878.

McCarthy's Lake, Stevens County, Minn. California salmon, 1877.

McCloud River, Baird, Cal. California salmon, 1873, 1874, 1875, 187G,

1877, 1878, 1879, 1880.

McConnel's Run, Scott County, Ky. California salmon, 1876.

McDonald's Run, Norrisville, Md. California trout, 1880.

McDowell County, N. C, Mill Creek. California trout, 1880.

McDowell County, K C. (See Marion, N. C. ; Old Fort, N. C.)

McGrath's Lake, Dakota County, Minn. California salmon, 1878.

McGregor, Iowa, Bloody Run. California salmon, 1874.

McHenry, III., Column Lake. California salmon, 1877.

McHenry County, 111. (See Crystal Lake, 111. ; McHenry, 111. ; Rich-

mond, 111. ; Cary Station, 111.)

Mclndoe's Falls, Vt., Connecticut River. Penobscot salmon, 1874.

McKee's Spring, Lexington, Va. Schoodic salmon, 1879.

McKinney's Station, Ky., Green River. Shad, 1878.

McKusic's Lake, Washington County, Minn. California salmon, 1876,

1877.

McKinsie Lake, Minn. California salmon, 1877.

McLeod County, Minn., Morrison Lake. California salmon, 1876.

McMartin's Lake, Kalamazoo County, Mich. California salmon, 1875.

McMinn County, Tenn. (See Athens, Tenn.)

Macomb County, Mich. (See Romeo, Mich.)

Macomb County, Mich. (See Utica, Mich.)

Macon, Ga., Ocmulgee River. California salmon, 1878; shad, 1876,

1877, 1878, 1879.

Macon County, Ga. (See Montezuma, Ga.)

Macon County, Mo., Chariton River. Shad, 1880.

Macon County, Mo. (See Callao, Mo.)

McPherson, Kans., Lake Inman. California salmon, 1878, 1879.

McPherson County, Kans., Inman Lake. Schoodic salmon, 1879.

McPherson County, Kans. (See McPherson, Kans.)

Madaceunk Stream, Me. Penobscot salmon, 1875.

Madelia Lake, Watonwan County, Minn. California salmon, 1876.

Madelia, Minn., tributaries of Watonwan River. California salmon,

1877.

Madison County, La., Roundaway Creek. Shad, 1879.

Madison County, La., Tensas River. Shad, 1879.

Madison County, Miss. (See Canton, Miss.)

Madison County, Tenn. (See Jackson, Tenn.)

JNIadison Lake, Blue Earth County, Minu. California salmon, 1876,

1877.

Madison Lake, Wis. Penobscot salmon, 1874.

Madison, N. H., Silver Lake. Schoodic salmon, 1878.

Madison, Wis., creek. California salmon, 1878.
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Madison, Wis., Lake Mendota. California salmon, 1877.

Madison, Wis., pond. California salmon, 1877.

Madison County, Ky., Otter Creek. California salmon, 1876.

Madison County, Ky., Silver Creek. California salmon, 1876.

Magnolia, Md., Winter's Run. California salmon, 1876.

Magog Lake, Acton, Mass. Schoodic salmon, 1879.

Mahantonga Eiver, Pa. California salmon, 1874.

Mahautonga River, Upper Paxton, Pa. California salmon, 1873.

Mahkunac Lake, Stockbridge, Mass. Schoodic salmon, 1878, 1879,

1880.

Maiden Run, Pa. California salmon, 1876.

Main River, Conn. Penobscot salmon, 1873.

Main River, North Brauford, Conn. Penobscot salmon, 1873.

Mallory Lake, Woodstock, Mich. California salmon, 1878.

Manchester, Iowa, Maquoketa River. California salmon, 18755 Penob-

scot salmon, 1875.

Manchester, Me., Cobosecontee Lake. Schoodic salmon, 1879.

Manchester, N. H., Nutt's Pond. Schoodic salmon, 1879.

Manchester, N. H., Wassabesic Lake. Schoodic salmon, 1879.

Manchester, Vt., Battenkill Creek. Penobscot salmon.

Manhattan, Kans., Big Blue River. California salmon, 1878, 1879,

1880.

Manhattan, Kans., Blue River. 1879.

Manistee River, Mich. Penobscot salmon, 1873.

Manistee River, Wexford County, Mich. California salmon, 1879.

Manistee River. (See tributary : Pine River.)

Mankato, Minn. Penobscot salmon, 1875.

Mannington, W.Va., Fishing Creek. California salmon, 1878.

Manokin River, Princess Anne, Md. Shad, 1878, 1879.

Mantor Brook, Dodge County, Minn. California salmon, 1878.

Mantua Creek, Glassborough. N. J. California salmon, 1876, 1877,

1878.

Mantua River, Wenonah, K J. California salmon, 1877.

Maple River, Ionia, Mich. California salmon, 1875.

Maple River, Iowa. California salmon, 1879.

Maple River. (See tributary: Elysian Lake.)

Maquoketa, Iowa, Maquoketa River. California salmon, 1874.

Maquoketa River, Iowa. California salmon, 1879.

Maquoketa River, Charlotte, Iowa. California salmon, 1874.

Maquoketa River, Delaware, Iowa. California salmon, 1875.

Maquoketa River, Delhi, Iowa. California salmon, 1875.

Maquoketa River, Hopkinton, Iowa. California salmon, 1875.

Maquoketa River, Manchester, Iowa. California salmon, 1874, 1875}

Penobscot salmon, 1875.

Maquoketa River, Monticello, Iowa. California salmon, 1874.

Maquoketa River, Worthington, Iowa. California salmon, 1875.
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Marais des Cygnes Eiver, La Oygne, Kans. Shad, 1879.

Marais des Cygnes River, Reading, Kans. California salmon, 1880
j

shad, 1879.

Marengo County, Ala. (See Demopolis, Ala.)

Marietta, Pa., Susquehanna River. California salmon, 1875, 1877, 1880.

Marine Lake, Washington County, Minn. California salmon, 1876.

Marion County, Ind. (See Indianapolis, Ind.)

Marion County, Kans. (See Florence, Kans.)

Marion County, Ky., north and east fork of Rolling Fork. California

salmon, 1877.

Marion County, S. C, Great Pee Dee River. Shad, 1878, 1880.

Marion County, S. C. (See Nichols, S. C.)

Marion County, W. Va., Buffalo Creek. Schoodic salmon, 1878.

Marion County, W. Va., branch of Buffalo Creek. Schoodic salmon,

1878.

Marion County, W. Va., Dent's River. Schoodic salmon, 1878.

Marion County, W. Va., Meadow Run. Schoodic salmon, 1879.

Marion County, W. Va., Prichard's Run. Schoodic salmon, 1878.

Marion County, W. Va., streams. California salmon, 1879, 1880.

Marion County, W. Va. (See Mannington, W. Va.)

Marion, 111., Mississinewa River. Shad, 1878.

Marion, Iowa, Cedar River. California salmon, 1874.

Marion Lake, Iowa. Penobscot salmon, 1876.

Marion, N. C, Broad River. California salmon, 1877.

Mark West Creek, Sonoma County, Cal. Whitefish, 1879.

Marquette County, Mich., Michigamme Lake. California salmon, 1876.

Marquette County, Mich., Three Lakes. California salmon, 1876.

Marquette Connty, Mich. (See Negaunee, Mich.)

Marshall County, Iowa. (See Marshalltown, Iowa.)

Marshall County, Kans. (See Barrett, Kans.; Blue Rapids, Kans.;

Frankfort, Kans.; and Waterville, Kans.)

Marshall County, Mich., Reed's Pond. Schoodic salmon, 1876.

Marshall County, Miss. (See Holly Springs, Miss.)

Marshall County, W. Va. (See Bellton, W. Va.)

Marshall, Mich., lake near. Penobscot salmon, 1873.

Marshalltown, Iowa., Iowa River. Penobscot salmon, 1875.

Marshfield, Mass., North River. California salmon, 1876, 1877.

Marston Branch, Dodge County, Minn. California salmon, 1878.

Martin County, Minn., Cedar Lake. Schoodic salmon, 1879.

Martin County, Minn., Chain Lake. California salmon, 1879.

Martin's Creek, S. C. California salmon, 1880.

Mary's Lake, Mower County, Minn. California salmon, 1879.

Mary's Lake, Minn. California salmon, 1877.

Mary's Pond, Rochester, Mass. Schoodic salmon, 1879, 1880.

Mascoma Lake, Enfield, N. H. Schoodic salmon, 1879.

Mashpee, Mass., Crystal Lake. Schoodic salmon, 1879.

S. Mis. 110 62
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Massabesic Lake, Manchester, N. H. Schoodic salmon, 1879.

Mattapony River, Milford, Ya. Shad, 1878, 1878.

Mattawamkeag, Me., Mattawamkeag River. Shad, 1873, 1874, 1874,

1875.

Mattawamkeag, Me., Penobscot River. Shad, 1880.

Mattawamkeag River, Bancroft, Me. Penobscot salmon, 1875, 1876.

Mattawamkeag River, Eaton, Me. Penobscot salmon, 1874.

Mattawamkeag River, Danforth, Me. Penobscot salmon, 1874.

Mattawamkeag River, Kingman, Me. Penobscot salmon, 1876.

Mattawamkeag River, Mattawamkeag, Me. Shad, 1873, 1874, 1874,

1875.

Maumee Rapids, Ohio. Schoodic salmon, 1876.

Maumee Rapids, Toledo, Ohio. California salmon, 1878.

Maumee River, Defiance, Ohio. California salmon, 1878.

Maumee River, Ohio. California salmon, 1877.

Maumee River, South Toledo, Ohio. California salmon, 1877.

Maumee River, Toledo, Ohio. Penobscot salmon, 1875; Schoodic

salmon, 1878, 1879.

Maumee River, Waterville, Ohio. California salmon, 1880.

Maumee River. (See tributary : Tifi&n River.)

Maurepas Lake. (See tributary ; Notalbany River.)

Maurice River, Cumberland County, N. J. California salmon, 1879.

Maurice River, N. J. California salmon, 1877, 1878.

Maurice River, Vineland, N. J. California salmon, 1876.

Maynard, Iowa, Turkey River. California salmon, 1875.

Mayo River, Rockingham County, N. C. Schoodic salmon, 1878.

May's Landing, N. J., Great Egg Harbor River. California salmon,

1876.

Mazeppa Creek, Mazeppa, Minn. California salmon, 1876.

Mazeppa, Minn., Mazeppa Creek. California salmon, 1876.

Mazeppa, Minn., Zumbro River. California salmon, 1878.

Meade County, Ky., Doe Run. California salmon, 1877.

Meadow's Run, Marion County, W. Va. Schoodic salmon, 1879.

Mechanicsburgh, Pa., Yellow Breeches Creek. California salmon, 1873.

Mechanicstown, Md., Owen's Creek. California salmon, 1874, 1878, 1879.

Mecklenburgh County, N. C. (See Charlotte, K C.)

Medford, Mass., Mystic Lake. Schoodic salmon, 1877, 1880.

Medford, Mass., Wedge Pond. Schoodic salmon, 1877, 1880.

Medicine Lake, Minn. California salmon, 1877.

Meeker County, Minn., Litchfield. Penobscot salmon, 1875 ; Schoodic

salmon, 1875.

Meeker County, Minn. (See Litchfield, Minn.

)

Meherrin River, Branchville,K C. Shad, 1878, 1879.

Melrose, Conn., Melrose Pond. Schoodic salmon, 1879.

Melrose, Mass., ponds. Schoodic salmon, 1880.

Melrose Pond, Melrose, Conn. Schoodic salmon, 1879.
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Memphis, Term., Wolf Eiver. California salmon, 1875.

Mendenhall Creek, Mich. California salmon, 1875.

Mendon, Mass., Nipmug Pond. Schoodic salmon, 1876, 1879, 1880.

Mendota Lake, Dane County, Wis. California salmon, 1877.

Mendota Lake, Madison, Wis. California salmon, 1877.

Menomonee Lake, Mich. California salmon, 1876.

Menomonee Eiver, Wis. Penobscot salmon, 1873.

Menomonee River. (See tributaries : Michigamme Lake, Three Lakes,

Nagawicka Lake.)

Meramec River, Franklin, Mo. California salmon, 1878, 1879; shad,

1879.

Meramec River, Pacific, Mo. California salmon, 1876 ; shad, 1876.

Mercer County, Ky., Kentucky River. Shad, 1878.

Mercer County, Ky., small streams. California salmon, 1876.

Meriden, Conn., Black Pond. Schoodic salmon, 1880.

Meridian, Miss., Chickasawhatchie River. California salmon, 1876.

Meridian, Miss., Chunky River. Shad, 1879.

Meridian, Miss., Okatibee Creek. Shad, 1878.

Meris de Cygnes River. (See Marais des Cygues.)

Merrimack County, N. H. (See Boscawen, N. H. ; Bradford, N. H.

;

Contoocook, N. H. ; Epsom, N. H. ; Franklin, N. H. ; Newbury, K H.

;

Northfield, N. H.; Pittsfield, N. H.; Warner, K. H.)

Merrimack River, headwaters of, Woodstock, N. H. California salmon,

1877 ; Penobscot salmon, 1873.

Merrimack River, tributary of, Campton, N. H. Penobscot salmon.

Menimack River, tributury of, Mass. Penobscot salmon, 1873.

Merrimack River, tributary of, Plymouth, N. H. Penobscot salmon,

1873.

Merrimack River, tributary of, Thornton, N. H. Penobscot salmon,

1873.

Merrimack River, tributary of, W. Campton, N. H. Penobscot salmon,

1873.

Merrimack River. (See tributaries: Nassau River, Pemigewasset,

Bakers, and Contoocook Rivers, Winnipesaukee and Contoocook

Rivers.)

Merry-meeting Lake, Kew Durham, N. H. Schoodic salmon, 1878,

1879.

Metcalf Lake, Calhoun County, Mich. California salmon, 1874, 1875

;

Schoodic salmon, 1878.

Mexican Dam, Carson City, Nev. California salmon, 1869.

Mexico, Mo., Salt Creek. Shad, 1877.

Miami River, Dayton, Ohio. California salmon, 1879.

Mianus, Conn., Mianus River. Schoodic salmon, 1880.

Mianus River, Mianus, Conn. Schoodic salmon, 1880.

Michigamee Lake, Marquette County, Mich. California salmon, 1876.

Michigan City, lud., Kankakee River. California salmon, 1876.
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Micliigau Lake, Buffalo, Mich. Whitefish, 1876.

Michigan Lake. (See tributaries: Calumet River, Elkhart Kiver,

Kankakee River; Boyree, Saint Joseph, Grand, and Manistee Rivers

;

Bear Creek, Pine Creek; Ground Neck, Minckler, Wetmore, Sixteen,

Crystal, Round, Lyons, Woods, McMartin's, Lewis, Metcalf, Carter,

Twin, Putty, Pine, Menomonee, Miner, Big Paw Paw, Barrow, Wal-

low, and Sister Lakes; Brown's Lake, Fox River; Menomonee, Oco-

nomowoc, and Milwaukee Rivers.)

Middleborough, Mass., Assawampsett Lake. Schoodic salmon, 1877,

1878, 1879.

Middleborough, Mass., Taunton River. Shad, 1876, 1877.

Middle Branch, Fillmore County, Minn. California salmon, 1878.

Middleburgh, Md., Big Pipe Creek. California salmon, 1879.

Middlebury, Conn., Quaspaugh Lake. Schoodic salmon, 1880.

Middle Creek, Hardin County, Ky. California salmon, 1876.

Middle Fork of Forked Deer River, Humboldt, Tenn. Shad, 1878.

Middle Island Creek, West Union, W. Va. California salmon, 1877,

1878.

Middle Patuxent River, Savage, Md. California salmon, 1879.

Middle River, Iowa. California salmon, 1879.

Middle River, Staunton, Ya. Schoodic salmon, 1879.

Middlesex County, Conn. (See Durham, Conn.; East Hampton, Conn.;

Higganum, Conn.)

Middlesex County, Mass. (See Acton, Mass.; Billerica, Mass.; Farm-

ingham, Mass.; Greenwood, Mass.; Groton, Mass.; Holliston, Mass.;

Lincoln, Mass.; Medford, Mass.; Melrose, Mass.; Natick, Mass. ; New-

ton, Mass.; Stoneham, Mass.; Wakefield, Mass.; Waltham, Mass.;

Winchester, Mass.)

Middleton, Mass., Middleton Pond. Schoodic salmon, 1877.

Middleton Pond, Middleton, Mass. Schoodic salmon, 1877.

Middletown, Md., Sassafras River. Shad, 1879.

Middletown, Md., stream. California salmon, 1878.

Middletown, Md., Bohemia River. Shad, 1879.

Midland County, Mich. (See Midland, Mich.)

Midland, Mich., Chippewa River. California salmon, 1875.

Midland Mich., Tittabawassee River. California salmon, 1875.

Midway, Fla., Ockolockone River. Shad, 1879.

Miflflinburgh, Pa., Penn Creek. California salmon, 1879.

Miles Creek, Cordova Station, Md. Shad, 1879.

Miles Creek, pond tributary to Easton, Md. Schoodic salmon, 1879.

Miles Creek. (See tributary : Wye Mills.)

Miles River, Easton, Md. Shad, 1878.

Milford, Del., Mispillion Creek. Shad, 1879.

Milford, Mass., Kipmuck Pond. Schoodic salmon, 1879.

Milford, Va., Mattapony River. Shad, 1878, 1878.

Millbrook, Ohio, Muskingum River. California salmon, 1873.
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Millbury, Mass., ponds. Sclioodic salmon, 1880.

Mill Creek, Hamatts' Mill, W. Va. Scboodic salmon, 1879, 1879.

Mill Creek, Hampshire County, W. Ya. Sclioodic salmon, 1878.

Mill Creek, McDowell County, I^. C. California trout, 1880.

Mill Creek, S. C, California trout, 1880. Schoodic salmon, 1880.

Mill Creek, Utah County, Utah. California salmon, 1877.

Mill Creek, Washington, Kans. California salmon, 1878, 1879.

Mill Dam, Clear Spring, Md. Schoodic salmon, 1880.

Milledgeville, Ga., Ocone Eiver. California salmon, 1878; shad, 187C,

1877, 1880.

Miller Creek, Cass County, Mich. California salmon, 1878.

Millington, Md., Audover Branch. California salmon, 1879.

Millingtou, Md., Chester Eiver. California salmon, 1876, 1877, 1879,

1880; shad, 1878, 1879.

Mill Eiver, North Branford, Conn. California salmon, 1874.

Mill Eiver, Southport, Conn. Penobscot salmon, 1875, 1877.

Mill Eun, Eomuey, W. Ya. California trout, 1880.

Mill Stream, Yan Buren County, Mich. California salmon, 1879.

Milo, Me., Piscataquis Eiver. Penobscot salmon, 1874.

Milton, Mass., Houghton's Pond. Schoodic salmon, 1878, 1879.

Milton, N. H., Tri-Echo Lake. California salmon, 1879.

Milwaukee County, Wis., Wauwatosa, Wis.

Milwaukee Eiver, Wauwatosa, Wis. Penobscot salmon, 1873.

Milwaukee Eiver. (See tributary : Cedar Creek.)

Minckler Lake, Allegan County, Mich. California salmon, 1879.

Mineola, Tex., Sabine Eiver. Shad, 1879.

Mineral County, W. Ya., streams. California salmon, 1879, 1880.

Mineral County, W. Ya. (See Keyser, W. Ya.; Piedmont, W. Ya.)

Minneapolis, Minn., stream. California salmon, 1880.

Minnebelle Lake, Meeker County, Minn. California salmon, 1877.

Minnesota Lake, Faribault County, Minn. California salmon, 1875,

1876.

Minnesota Eiver, Blue Earth County. California salmon, 1878.

Minnesota Eiver, Faribault County, Minn. California salmon, 1875.

Minnesota Eiver, Kasuta, Minn, California salmon, 1877.

Minnesota Eiver, Eice County, Minn. California salmon, 1875.

Minnesota Eiver, Saint Peter, Minn. Penobscot salmon, 1875.

Minnesota Eiver. (See tributaries: Eagle, Elysian, Loon, Clear, Saint

Mary's, McCarthy's, Bois des Sioux, Forks of Otter Tail, Madison,

Hausca, Gavins, Frog, Donnelly, Cedar, Alley, Preston, Letook, Ta-

kota Lakes, Watonwan, Pomme de Terre, Chippewa Elvers, Goose

Creek, Saint Peter, Mankato.)

Minnetonka Lake, Hennepin County, Minn. California salmon, 1878;

Penobscot salmon, 1875; Schoodic salmon, 1875.

Minnetonka Lake, Hennepin County, Minn. California salmon, 1876,

1876.
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Minnetonka Lake, Minu., Long Lake. Califoiiiia salmou, 1877.

Minnewasta Lake, Carver County, Minu. California salmon, 1878.

Minor Lake, Allegan County, Mich. California salmon, 1878, 1879.

Mispillion Creek, Milford, Del. Shad, 1879.

Missisquoi River, Highgate, Vt. California salmon, 1873.

Missisquoi River, Swanton, Yt. California salmon, 1873 ; shad, 1874.

Mississinewa River, Marion, 111. Shad, 1878.

Mississippi River, Belleville, 111. California salmon, 1877.

Mississippi River, Lake City, Minn. California salmon, 1877.

Mississippi River, Red Wing, Minn. California salmon, 1876.

Mississippi River, Saint Louis, Mo. Shad, 1877, 1878.

Mississippi River, Saint Paul, Minn. Shad, 1872, 1874, 1877.

Mississippi River, tributary of, Avon Station, Minn. California salmon,

1877.

Mississippi River, tributary of, Clinton Junction, Iowa. California

salmon, 1874.

Mississippi River, tributary of, Storm Spring, Iowa, California salmon,

1875.

Mississippi River, tributary of, Waukon, Iowa. California salmon,

1875.

Mississippi River, tributary of, Waverly, Iowa. Penobscot salmon, 1875.

Mississippi River, Wis., tributary of. California salmon, 1876.

Missouri River, Herman, Mo. Shad, 1S72.

Missouri River, Mo. California salmon, 1880.

Missouri River. (See tributaries : Boyer River, Sioux, Nishnabottomy,

Little Sioux and Floyd Rivers, Stranger, Verdigris, Delaware, Osage,

and Marais des Cygnes Rivers, Gasconade, Platte, Grand, Chariton,

and Osage Rivers ; Sugar and Bean's Lakes.)

Missouri River, Lexington, Mo. California salmon, 1880.

Missouri River, Buchanan County, Mo. California salmon, 1880.

Missouri River, Saint Joseph, Mo. Shad, 1877 ; California salmon,

1880.

Missouri River, tributary of, Council Bluffs, Iowa. Penobscot salmon,

1875.

Missouri River, Washington, Mo. Shad, 1872.

Mitchell County, Kans. (See Beloit, Kans.)

Mitchell's Bridge, Md., Worcester County, Pocomoke River. Califor-

nia salmon, 1878.

Mitchell's Pond, Boxford, Mass. Schoodic salmon, 1877.

Mobile River. (See tributary : Alabama River.)

Modoc County, Cal. (See Clear Lake, Cal.)

Mohawk River, N. Y. California salmon, 1874, 1875.

Mohawk River, Oneida County, N. Y. California salmon, 1875.

Mohawk River, Rome, N. Y. Penobscot salmon, 1875.

Mohawk River. (See tributaries : Spring Creeks.)

Moingona, Iowa, Des Moines River, Shad, 1878.
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Monkton, Baltimore County, Md., Gunpowder Eiver. California salmon,

1877.

Monkton, Md., Little Gunpowder Eiver. California salmon, 1876, 1870,

1877, 1878.

Monmouth Church, Kockbridge County, Va., Kerr's Creek. California

salmon, 1880.

Monocacy River, Md. California salmon, 1878; Penobscot salmon, 1880.

Monocacy Eiver. (See tributaries: Pipe, Owens, Bush, Double Pipe,

and Big Pipe Creeks.)

Monongahela Eiver, Greensburgh, Pa. Shad, 1873.

Monongahela Eiver, tributary of, Greene County, Pa. California salmon,

1876.

Monongahela Eiver, West Fork of, Clarksburgh, W. Ya. California

salmon, 1876; Schoodic salmon, 1878; shad, 1879.

Monongahela Eiver, West Fork of, Walkersville, W. Ya. California

salmon, 1878.

Monongahela Eiver, West Fork of, Weston, W. Ya. Schoodic salmon,

1879.

Monongahela Eiver. (See tributaries: Youghiogheny Eiver,West Fork.)

Monroe County, Mich. (See Monroe, Mich.)

Monroe County, Miss. (See Aberdeen, Miss.)

Monroe County, N. Y., Allen Creek. Schoodic salmon, 1879.

Monroe County, N. Y., Spring Creek. California salmon, 1878.

Monroe County, K Y., Watter Creek. California salmon, 1878.

Monroe County, K Y. (See Wheatland, N. Y.)

Monroe County, Pa., several lakes. Schoodic salmon, 1878.

Monroe County, Wis. (See Sparta, Wis.; Tomah, Wis.; Tunnel City,

Wis.)

Monroe, La., Ouachita Eiver. Shad, 1879.

Monroe, Mich., lakes. Whiteflsh, 1880.

Monroe, Mich., Eaisin Eiver. California salmon, 1875, 1879; shad, 1873.

Monroeville. Ohio, Huron Eiver. California salmon, 1874; shad, 1874.

Monrovia, Md., Bush Creek. California salmon, 1874.

Monrovia, Md., pond. California trout, 1880.

Monterey County, Cal., Espinoza Lake. Schoodic salmon, 1878.

Montezuma, Ga., Flint Eiver. Shad, 1878.

Montcalm County, Mich. (See Pierson, Mich.)

Montgomery County, Ala. (See Montgomery, Ala.)

Montgomery County, Kans. (See Independence, Kans.)

Montgomery County, Ky. (See Mount Sterling, Ky.)

Montgomery County, Md. (See Barnesville, Md. ; Boyd's, IVId. ; Eock-

ville, Md.; Sandy Spring, Md.; Spencerville, Md.)

Montgomery County, Ohio. (See Dayton, Ohio.)

Montgomery County, Pa. (See Pottstown, Pa.)

Montgomery County, Ya. (See Alleghany Springs, Ya.; Big Spring

Depot, Ya.; Blacksburgh, Ya.; Staunton Station, Ya.)



984 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [68]

Montgomery, Ala., Alabama Eiver. Shad, 1876.

Montgomery, Ala., tributary of Alabama Eiver. California salmon, 1876.

Montgomery, Ala., Tallapoosa Eiver. Shad, 1877.

Montgomery County, Ky., Big Slate Creek. California salmon, 1877.

Montgomery County, Ky., Little Hinkston Creek. California salmon,

1877.

Montgomery County, Ky., Spencer Creek. California salmon, 1877.

Montgomery, White Sulphur Springs, Va., Eoanoke Eiver. California

salmon, 1880.

Monticello, Iowa, Maquoketa Eiver. California salmon, 1874.

Moorhead, Minn., Eed Eiver of the North. California salmon, 1877.

Moosehead Lake, Mount Kiueo, Me. Schoodic salmon, 1879.

Moose Horn Lake, Carleton County, Minn. California salmon, 1878.

Moosehorn Waters, Charlotte, Me. Schoodic salmon, 1878.

Moose Lake, Carleton County, Minn. California salmon, 1877, 1878,

Morgan, Vt., Seymour Lake. Schoodic salmon, 1876.

Morgan County, 111. (See Jacksonville, 111.)

Morgan County, Mo., Lamiue Eiver. California salmon, 1880.

Morgan County, W. Va. (See Cherry Eun Depot,W. Va. ; and Sir John's

Eun, W. Va.)

Morganton, N. C, Catawba Eiver. California salmon, 1880.

Morgantou, N. C, ponds tributary to Catawba Eiver. Schoodic salmon,

1878.

Morganton, N. C, John's Eiver. California salmon, 1878, 1879 ; Schoodic

salmon, 1878.

Morganton, IST. C, Linville Eiver. California salmon, 1879.

Morgantou County, N. C, Linville Eiver. Schoodic salmon, 1878.

Morganton, N. C, South Fork Eiver. California salmon, 1879.

Morganton, N. C, Upper Creek. California salmon, 1879.

Morris County, N. J., Lake Hopatcong. California salmon, 1879 j white-

fish, 1876.

Morris County, N. J., lakes. Schoodic salmon, 1879.

Morris County, N. J., Shepherd's Pond. Whitefish, 1876.

Morris County, N. J. (See Dover, IST. J. ; Drakesville, N. J. ; Morristown,

K. J.)

Morrisania, N. Y., creek. California salmon, 1876, 1877.

Morrison Lake, Branch County, Mich. California salmon, 1875.

Morrison Lake, McLeod County, Minn. California salmon, 1876.

Morristown, N. J., Whippany Eiver. Penobscot salmon, 1875.

Moses Wood Poud, White Haven, Pa. Schoodic salmon, 1879.

Mossy Creek, S. C. California salmon, 1880.

Moswansicut Pond, North Scituate. Schoodic salmon, 1876, 1878.

Moultrie County, 111. (See Farlow, 111.)

Mountain Lake, Cottonwood County, Minn. California salmon, 1877.

Mountain Lake, Giles County, Va. California salmon, 1876.

Mount Airy, Md., Little Patuxent River. California salmon, 1879.
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Mount Airy, Md., North Patuxeut Eiver. California salmon, 1876.

Mount Airy, Md., Patuxent Eiver. California salmon, 1878.

Mount Carroll, III., Carroll Creek. California salmon, 1877, 1879.

Mount Jackson, Va., Is^. Fork, Shenandoah Eiver. California salmon,

1876.

Mount Kineo, Me., Moosehead Lake. Schoodic salmon, 1879.

Mount Olive, N. C, Goshen Creek. Shad, 1879.

Mount Pleasant, Md., pond. California trout, 1880; Schoodic salmon,

1880.

Mount Sterling, Ky., Licking Eiver, Shad, 1877.

Mount Vernon, Ohio, Vernon Eiver. California salmon, 1879.

Mower County, Minn., Cedar Eiver. California salmon, 1875.

Mower County, Minn., Iowa Eiver. California salmon, 1875.

Mower County, Minn., Little Iowa Eiver. California salmon, 1878.

Mower County, Minn., Mary's Creek.

Mower County, Minn. (See Austin, Minn.)

Moxley Point, Prince George's County, Md., Potomac Eiver. Shad,

1875, 1880.

Mud Lake, Iowa. California salmon, 1879.

Mud, or Hydraulic, Lake, Herkimer County, N. Y. California salmon,

1874.

Mulberry Creek, Shelby County, Ky. California salmon, 1876.

Mullica Eiver, Burlington County, iT. J. California salmon, 1879.

MuUica Eiver, Camden, N. J. California salmon, 1877.

Mullica Eiver, Egg Harbor City, N. J. California salmon, 1877.

Mullica Eiver, N. J. California salmon, 1877, 1878.

Mumfordsville, Ky., Green Eiver, Shad, 1877.

Muncy Lake, Cass County, Mich. California salmon, 1876.

Muscatine County, Iowa. (See Wilton, low^a.)

Muscogee County, Ga. (See Columbus, Ga.)

Musconetcong Eiver, Bloomsbury, X. J. California salmon, 1874.

Musconetcong Eiver, N. J. Penobscot salmon, 1873, 1874, 1875.

Muskegon Eiver, Mich. Penobscot salmon, 1873.

Muskegon Eiver. (See tributaries : Clam Lake, Crooked Lake, Hersey.)

Muskegon Eiver. (See tributary : Higgius Lake.)

Muskingum County, Ohio. (See Zanesville, Ohio.)

Muskingum Eiver, Bayard, Ohio. Shad, 1875.

Muskingum Eiver, Coshocton, Ohio. California salmon, 1877.

Muskingum Eiver, Millbrook, Ohio. California salmon, 1873.

Muskingum Eiver, Zanesville, Ohio. Shad, 1876.

Mystic Lake, Medford, Mass. Schoodic salmon, 1877, 1880.

Mystic Lake, Winchester, Mass. Schoodic salmon, 1876, 1877, 1878,

1880.

Mystic Eiver, branch of, Mass. California salmon, 1873, 1874, 1874,

1875.

Mystic Eiver, tributary of, Mass. Penobscot salmon, 1873.
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Mystic Eiver. (See tributary : Main river.)

Nagawica Lake, Wis. California salmon, 1879; Schoodic salmon, 1879,

Nankeag Lake, Ashburnham, Mass. Schoodic salmon, 1876, 1877, 1878.

1879, 1880.

Nansemond County, Va. (See Suffolk, Ya.)

Nansemond Eiver, south branch of Seaboard and Eoanake Eailroad

crossing, Va. Shad, 1878, 1878.

Nansemond Eiver, South Branch, Suffolk, Va. Shad, 1878.

Nanticoke Eiver, branch of, Federalsburgh, Md. California salmon, 1876.

Nanticoke Eiver, Federalsburgh, Md. California salmon, 1879, 1880;

shad, 1878, 1879.

Nanticoke Eiver, Hillsborough, Md. California salmon, 1878.

Nanticoke Eiver, Seaford, Del. California salmon, 1876, 1878, 1880;

shad, 1877, 1879, 1880.

Nantucket, Mass., Hummock Pond. Schoodic salmon, 1877.

Nash's Lake, Calais, Me. Schoodic salmon, 1879.

Nashua Eiver, Lancaster, Mass. California salmon, 1876, 1877; Penob-

scot salmon, 1876.

Nashville, Tenn., Cumberland Eiver. Shad, 1875, 1875, 1879.

Natchaug branch of Thames Eiver, Conn. Penobscot salmon, 1877.

Natchaug Eiver, Conn. California salmon, 1876.

Natchaug Eiver, North Windham, Conn. California salmon, 1875.

Natick, Mass., Dug Pond. Schoodic salmon, 1876, 1877, 1878, 1879.

Neabsco Mills, Md., Neabsco Eiver. Shad, 1878.

Neabsco Eiver, Neabsco Mills, Md. Shad, 1878.

Negaunee, Mich., Carp Eiver. California salmon, 1874.

Nelson County, Ky., Eolling Fork of Salt Eiver. California salmon,

1877.

Nelson County, Va., Tye Eiver. California salmon, 1876 ; Schoodic sal-

mon, 1877.

Nelson, N. H., Newfound Lake. Schoodic salmon, 1880.

Nelson, N. H., Tolman Pond. Schoodic salmon, 1880.

Nemaha County, Kans. (See Centralia, Kans.)

Neosho Eiver, Emporia, Kans. California salmon, 1878, 1879, 1880;

shad, 1879.

Neosho, Mo., Shoal Creek. Shad, 1878.

Neosho Eiver. (See tributaries: Cottonwood Eiver and Doyle Creek.)

Neuse Eiver, New Berne, N. C. Shad, 1873.

Neuse Eiver, Neuse, N. C. Shad, 1878.

Neuse Eiver, Wake County, N. C. Shad, 1877.

Neuse Eiver, Ealeigh, N. C. Shad, 1877, 1878, 1879.

Neuse Eiver. (See tributary : Contentnea Creek.)

Neuse, N. C, Neuse Eiver. Shad, 1878.

Nevada County, Cal., Donner Lake. Schoodic salmon, 1878; whiteflsb,

1877.

Nevada County, Cal., Sereno Lake. Schoodic salmon, 1878.
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Nevada Couuty, Cal., Tahoe Lake. Whitefish, 1879.

New Berne, N. C, Neuse Eiver. Shad, 1873.

Newberry Pond, Geauga County, Ohio. California salmon, 1879.

New Buffalo, Mich., Lake Michigan. Whitefish, 1876.

Newbury, N. H., Sunapee Lake. Schoodic salmon, 1878, 1879.

Newbury, Yt., Connecticut River. Penobscot salmon, 1874.

New Castle County, Del. (See Blackbird, Del.; Wilmington, Del.)

New Comerstown, Ohio, Tuscarawas River. California salmon, 1878.

New Durham, N. H., Merrymeeting Lake. Schoodic salmon, 1878, 1879.

Newechewannock Lake, Wakefield, N. H. California salmon, 1879.

Newfound Lake, Bridgewater, N. H. Schoodic salmon, 1879.

Newfound Lake, Nelson, N. H. Schoodic salmon, 1880.

New Hartford, Conn., Farmington River. California salmon, 1875;

Penobscot salmon, 1875, 1877.

New Haven County, Conn. (See Branford, Conn.; East Haven, Conn.;

Guilford, Conn.; Meriden, Conn.; Middlebury, Conu.; New Haven,
Conn. ; North Branford, Conn. ; Northford, Conn. ; Woodbridge, Conn.)

New Haven, Conn., Farm River. California salmon, 1875.

New London County, Conn. (See Lyme, Conn. ; Salem, Conn.)

New Market, Md., Bush Creek. California trout, 1880.

New Milford, Conn., Butter Brook. Penobscot salmon, 1875 ; Califor-

nia salmon, 1874.

New Milford, Conn., Housatonic River. California salmon, 1875; Pe-

nobscot salmon, 1877 ; shad, 1873, 1874.

Newport, Ark., White River. California salmon, 1878; shad, 1876.

Newport, Me., Newport Pond. Schoodic salmon, 1878.

Newport, Pa., Juniata River. California salmon, 1877.

Newport Pond, Newport, Me. Schoodic salmon, 1878.

New Preston, Conn., Waremaug Lake. Schoodic salmon, 1877.

New River, Central, Va. California salmon, 1874; Schoodic salmon,

1875, 1880; shad, 1873.

New River, Hinton, W. Ya. California salmon, 1879, 1880 ; shad, 1879.

New River, Lead Mines, Ya. Schoodic salmon, 1880.

New River, Wytheville, Ya. Schoodic salmon, 1877, 1878, 1880.

New River, Blacksburg, Ya. Schoodic salmon, 1878.

New River. (See tributaries: Totes Run, Reed Creek, Fates Run.)

Newton, Mass., Crystal Lake. Schoodic salmon, 1877.

Newton, N. C, Clark's Creek. California salmon, 1879.

Newton County, Ga. (See Covington, Ga.)

Newton County, Mo. (See Neosho, Mo.)

Newtown, Conn., tributary to Housatonic River. Schoodic salmon, 1879.

Newtown, Md., branch of Pocomoke Bay. California salmon, 1876.

Newtown, Somerset County, Md., Pocomoke River. Shad, 1879.

Newville, Pa., Spring Creek. California salmon, 1877.

New Windsor, IMd., Pipe Creek. California salmon, 1878.

New York County, N. Y. (See Morrisania, N. Y.)
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Nichols, S. C, Little Pee Dee Eiver. Shad, 1880.

Mcollet Couuty, Minn. (See Saint Peter, Minn.)

Mies, Berrien County, Mich., Tinkham Lake. Schoodic salmon, 1878.

Niles, Mich., private ponds. California salmon, 1877.

Niles, Mich., Saint Joseph's Eiver. California salmon, 1875 ; shad, 1873.

Nine Mile Pond, Wilbraham, Mass. Schoodic salmon, 1877.

Nine Springs Creek, Wis. California salmon, 1879.

Nipmug Pond, Meudon, Mass. Schoodic salmon, 3876, 1879, 1880.

Nishnabottomy River, Atlantic, Iowa. California salmon, 1875.

Noble County, Ind. (See Rome City, Ind.)

Noble County, Minn., Ochuda Lake. California salmon, 1877.

Noble County, Minn., Okabena Lake. California salmon, 1876, 1877.

Noble County, Minn., Round Lake. California salmon, 1880.

Nodaway River, R. R. crossing, Nodaway County, Mo. Shad, 1880.

Nodaway County, Mo., Nodaway River, Platte River, and One Hundred
and Two River. Shad, 1880.

Nolin Creek, Elizabethtown, Ky. Schoodic salmon, 1878.

Nolin Creek, Hardin County, Ky. California salmon, 1877.

Norcross, Ga., Chattahoochee River. California salmon, 1877.

Norfolk, Conn., Smith Pond. Schoodic salmon, 187G.

Norfolk County, Mass. (See Braintree, Mass.j Milton, Mass.; Nan-

tucket, Mass.; Sharon, Mass.; South Weymouth, Mass.; Wellesley,

Mass.)

Norrisville, Md., McDonald's Run. California trout, 1880.

Norrisville, Md., pond. Schoodic salmon, 1880.

Northampton County, Pa., Bushkill Creek. Penobscot salmon, 1874.

Northampton County, Pa. (See Easton, Pa.)

North Andover, Mass., Great Pond. Schoodic salmon, 1876, 1878.

North Boardmau River, Kalkaska, Mich. California salmon, 1876.

North Branford, Conn., Main Eiver. Penobscot salmon, 1873.

North Branford, Conn., Mill River. California salmon, 1874.

North East Creek, Md. California salmon, 1880.

North East Creek, North East, Md. California salmon, 1878.

North East, Md., North East Creek. California salmon, 1878.

North East, Md., Sharon's Run. California salmon, 1880.

North East River, Cecil County, Md. Shad, 1878.

North East River, Carpenter's Point, Md. Shad, 1876.

North East River, Havre de Grace, Md. Shad, 1878.

North East River. (See tributary: North East Creek.)

Northfleld Lake, Rice County, Minn. Schoodic salmon, 1878.

Northfleld, Minn., Cedar Lake. California salmon, 1877.

Northtield, Minn., Robert's Lake. California salmon, 1877.

Northfleld, Minn. Schoodic salmon, 1875.

Northfleld, Merrimac County, N. H., Chestnut Pond. Schoodic salmon,

1879.

Northfleld, Vt., Dog River. Penobscot salmon, 1874.
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Korthford, Conn., West Eiver. California salmon, 1873.

'NoTth Maquoketa River, Wortliington, Iowa. Penobscot salmon, 1875.

North Patapsco River, Tank Station, Md. California salmon, 1879.

^OTth Patapsco River, Tank Station, West. Md. R. R., Md. Califor-

nia salmon, 1874.

North Patuxent River, Mount Airy, Md. California salmon, 1876.

North Pond, Sandwich, N. H. Schoodic salmon, 1880.

North Pond, Stark, N. H. Schoodic salmon, 1880.

North River, Burnt Bridge, Va. California salmon, 1880.

North River, Camden County, N. C. Shad, 1879.

North River, Ker's Creek Bridge, Va. California salmon, 1878, 1879.

North River, Lexington, Va. California salmon, 1877, 1878; Schoodic

salmon, 1879.

North River, Mass. California salmon, 1875, 1876, 1877.

North Rochester, Mass., Snow's Pond. Schoodic salmon, 1878.

North Sandwich, Mass., Great Herring Pond. Schoodic salmon, 1876,

1878.

North Scituate, R. I., Moswansicut Pond. Schoodic salmon, 1870, 1878.

North Scituate, R. I., Steen's Pond. Schoodic salmon, 1876, 1878.

Northumberland County, Pa. (See Chillisquaque, Pa.)

Northville, Mich., ponds. California trout, 1880.

Northville, Mich., Rouge River. California salmon, 1876; Schoodic

salmon, 1878; Whitefish, 1876.

Northville, Mich., Yerke's Lake. Whitefish, 1876.

North Windham, Conn., Natchaug River. California salmon, 1876.

Norwich Pond, Huntington, Mass. Schoodic salmon, 1877.

Notalbany River, Tickl'aw, La. California salmon, 1876 ; shad, 1875.

Nottoway County, Va. (See Nottoway, Va.)

Nottoway, Va., Nottoway River. Shad, 1878, 1879.

Nottoway River, Nottoway, Va. Shad, 1878, 1879.

Nutt's Pond, Manchester, N. H. Schoodic salmon, 1879.

Oak County, Mich., Oxbow Lake. Whitefish, 1876.

Oak County, Mich., Strait's Lake. Whitefish, 1876.

Oak County, Mich., Walled Lake. Whitefish, 1876.

Oakland County, Mich., Hontoon Lake. California salmon, 1875.

Oakland County, Mich., Orchard Lake. California salmon, 1875 ; Penob-

scot salmon, 1873.

Oakland County, Mich., Lake Orion. California salmon, 1875.

Oakland County, Micb., Rouge River. California salmon, 1875.

Oakland County, ]\Iicli., Wall's Lake. Penobscot salmon, 1873.

Oakland County, Mich. (See Holly, Mich.; Pontiac, Mich.; Rochester,

Mich.)

Oakland, Md., Little Youghiogheny River. Sclioodic salmon, 1880.

Oakland, Md., pond. California trout, 1880; Schoodic salmon, 1880.

Oakland, Md., Youghiogheny River. California salmon, 1870.

Oak Orchard Creek, Orleans County, N. Y. California salmon, 1874.
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Obion County, Tenn. (See Paducah Junction, Tenn.)

Obion Eiver, South Fork of, Huntingdon, Tenn. Shad, 1878.

Occoquan Falls. (See tributary : Broad Eun.)

Oceana County, Mich., Crystal Lake. California salmon, 1879.

Oceana County, Mich., Eound Lake. California salmon, 1879.

Ochuda Lake, Noble County, Minn. California salmon, 1877.

Ocilla Eiver, Jefferson County, Fla. Shad, 1879.

Ockolockonee Eiver, Midway, Fla. Shad, 1879.

Ocmulgee Eiver, Covington, Ga. California salmon, 1878 ; shad, 1877.

Ocmulgee Eiver, Macon, Ga. California salmon, 1878 ; shad, 1868, 1877,

1878, 1879.

Ocmulgee Eiver. (See tributaries : Ulcofanhanchee Eiver and Yellow

Eiver.)

Oconee County, S. C. (See Seneca, S. C.)

Oconee, Ga., Oconee Eiver. California salmon, 1876.

Oconee Eiver, E. E. Crossing, Greene County, Ga. California salmon,

1876.

Oconee Eiver, Milledgeville, Ga. California salmon, 1878 ; shad, 1876,

1877, 1880.

Oconee Eiver, E. E. Crossing, Ga. Shad, 1880.

Oconomowoc Creek. (See tributary : Oconomowoc Lake.)

Oconomowoc Lake, Oconomowoc, Wis. Penobscot salmon, 1873.

Oconomowoc Lake, Waukesha County, Wis. California salmon, 1877.

Oconomowoc, Wis., Oconomowoc Lake. Penobscot salmon, 1873.

Octorora Creek, Liberty Grove, Md. California salmon, 1874.

Octorora Creek, Eowlandville, Md. California salmon, 1876, 1878.

Octorora Eiver, De Graw's, Cecil County, Md. California salmon, 1879,

1880.

Octorora Eiver, Harris Dam, Cecil County, Md. California salmon,

1880.

O'Dowd's Lake, Scott County, Minn. California salmon, 1877, 1878.

Ogden Eiver, Weber County, Utah. California salmon, 1876.

Ogeechee Eiver, Crawfordsville, Ga. California salmon, 1877.

Ohio County, W. Va. (See Cold Spring, W. Va.; Wheeling, W. Va.)

Ohio Eiver, Parkersburgh, W. Va. California salmon, 1879, 1880.

Ohio Eiver. (See tributaries: Tanner's Creek, Wabash Eiver, White
Eiver, Floyd's Fork, Clear, Mulberry, Gut, Stoner, Pittman, Knob,
Spencer, Big State, Eddy, Hurricane Creeks, Kentucky, Little Sandy,

Green, Little Kentucky, Little Hinkston, South Elkhorn, Barren and

Little Eivers, Eolling Fork, Booker's Branch, Cave Spring Branch,

Doe Eun, Licking, Cumberland, Salt, Allegheny, Buckingahela, Scioto,

Black, Huron, Muskingum, Walhonding, Whitstone, Tuscarawas,

Miami, Little Miama, Monongahela, Tennessee, Cheat, Tygart's Valley,

West Fork, New, Hugh's, Little Kanawha, Green Brier Eivers; Cas-

talia Springs, Middle Island, Fish, Wheeling, Sinking, Fishing, Buf-

falo, and Kings Caeeks.)
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Okabena Lake, Noble County, Minn. California salmon, 1876, 1877.

Okatibee Creek, Meridian, Miss. Shad, 1878.

Old Bay Fishery, Md., Susquehanna River. Shad, 1879.

Old Fort, K C, Catawba River. California salmon, 1878, 1879.

Oldman's Creek, N. J. California salmon, 1877.

Oldman's Creek, Swedesborough, N. J. California salmon, 1876.

Olmstead County, Minn., Root River. California salmon, 1877.

One Hundred and Two River, Nodaway County, Mo. California sal-

mon, 1880; shad, 1880.

Oneida County, N. Y., Mohawk River. California salmon, 1875.

Oneida County, N. Y., Sequoit Creek. California salmon, 1875.

Oneida County, N. Y., Spring Creeks. California salmon, 1878.

Oneida County, N. Y. (See Fish Creek, N. Y.; Rome, N. Y.)

Oneida Lake, N. Y. California salmon, 1874.

Onondago County, N. Y. (See Skaneateles, N. Y.)

Ontario County, N. Y., Spring Brooks. California salmon, 1879.

Ontario Lake. (See tributaries : Allen, Beaver, Fish, Caledonia, Oak
Orchard, Sandy, Spring, and Springbrook Creeks; Genesee, Salmon,

andOswego Rivers; Caledonia Springs, Honeoye Falls, Conesus Lake.)

Orchard Lake, Oakland County, Mich. California salmon, 1875 ; Pen-

obscot salmon, 1873.

Orange County, Yt. (See Newbury, Yt.)

Orangeburgh County, S. C. ( See Branchville, S. C. ; Orangeburgh, S. C.)

Orangeburgh, S. C, Edisto River. California salmon, 1879.

Oriskany River, N. Y. California salmon,* 1874,

Orleans County, N. Y., Oak Orchard Creek. California salmon, 1874.

Orleans County, N. Y., Sandy Creek. California salmon, 1874.

Orleans County, Vt. (See Barton, Vt.; Morgan, Vt.; Rochester, Vt.;

Westmore, Vt.)

Ormsby County, Nev. (See Carson City, Nev.)

Orono River, Minn. California salmon, 1877.

Ortonville, Minn., Big Stone Lake. California salmon, 1880.

Orwell, Vt., pond. Schoodic salmon, 1876.

Osage County, Kans. (See Burlingame, Kans.)

Osage River, Redding, Kans. California salmon, 1878, 1879.

Osage River, Schell City, Mo. California salmon, 1880 ; shad, 1880.

Osage River. (See tributary : Marais des Cygnes River.)

Osakin Lake, Todd County, Minn. California salmon, 1877.

Osceola County, Mich. (See Le Roy, Mich.; Reed City, Mich.)

Ossipee Lake, Ossipee N. H. Schoodic salmon, 1879.

Ossipee, N. H., Ossipee Lake. Schoodic salmon, 1879.

Oswego County, N. Y. (See Fulton, N. Y. ; Sand Bank, N. Y.)

Oswego River, Fulton, N. Y. California salmon, 1874.

Oswego River, N. Y. California salmon, 1873, 1874, 1874, 1874, 1874;

Penobscot salmon, 1873.

Oawego River, Skaneateles, N. Y. California salmon, 1874, 1875.
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Otis, Mass., ponds. Schoodic salmon, 1880.

Otsegro County, Mich. (See Otsego Lake, Mich.)

Otsego Lake, Otsego County, Mich. California salmon, 1875.

Pttawa County, Ohio. (See Elmore, Ohio; Put-in Bay, Ohio.)

Ottawa, Kans., Wakasa River. California salmon, 1878, 1879.

Ottawa River. (See tributary: North River.)

Otter Creek, Madison County, Ky. California salmon, 1876.

Otter Creek, Yergennes, Vt. Shad, 1873, 1874.

Otter River, Minn. Penobscot salmon, 1875 ; Schoodic salmon, 1875.

Otter Tail County, Minn. (See Perham, Minn.)

Otter Tail River, Frazer City, Minn. California salmon, 1880.

Otter Tail, Forks of, and Bois des Sioux River, Stevens County, Minn.

California salmon, 1877.

tJttumwa, Iowa, Des Moines River. California salmon, 1875; shad,

1874.

Ouachita County, La. (See Monroe, La.)

Ouachita River, Clark County, Ark. Shad, 1879.

Ouachita River, Monroe, La. Shad, 1879.

Ouachita River. (See tributaries: Sabine, Bceuf, Caddo, and Saline

Rivers, Washita.)

Ousley, Ga., Little River. Shad, 1879.

Outagamie County, Wis. (See Appleton, Wis.)

Owatonna, Minn., Cannon River. California salmon, 1877.

Owatonna River, Steele County, Minn. California salmon, 1875; Schoo-

dic salmon, 1875; Penobscot salmon, 1875.

Owen, Winnebago County, 111. Brown's Creek. California salmon,

1877.

Owen's Creek, Mechanicstown, Md. California salmon, 1874, 1878, 1879.

Owen's Creek, Slabtown, M d. California salmon, 1874, 1876, 1876, 1876.

Owosso, Mich., Shiawassee River. California salmon, 1875.

O :bow Lake, Oak County, Mich. Whitefish, 1876.

Oxford, Ala., Cold Water Creek. California salmon, 1878.

Oxford, Iowa, Wapsipiuicon River. California salmon, 1875.

Oxford, Warren County, N. J., Green's Pond. Schoodic salmon, 1879.

Pacific, Mo., Meramec River. California salmon, 1876; shad, 1876.

Packlette River, Spartanburg C. H., S. C. California salmon, 1879.

Paducah Junction, Tenn., West Obion River. Sbad, 1879.

Palmer, Mass., Quobaug Pond. Penobscot salmon, 1874.

Palmyra, Mich., Palmyra Pond. California salmon, 1878.

Palmyra Pond, Palmyra, Mich. California salmon, 1878.

Pamlico Sound. (See tributary: Tar River.)

Parker Lake, Richland, Mich. Schoodic salmon, 1876.

Parkersburgh, W. Va., Bartlett's Pond. Schoodic salmon, 1878.

Parkersburgh, W. Va., Ohio River. California salmon, 1879, 1880.

Parkersburgh, W. Ya., ponds. Schoodic salmon, 1879.

Parkton, Md., Big Gunpowder River. California salmon, 1878.
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Parktou, Md., Deer Creek. California salmon, 1878, 1879.

Parktou, Md., Gunpowder River. California salmon, 187G, 1878.

Pascagonla Kiver. (See tributary: Cliickasawlia River.)

Passadumkeag River, Me. Penobscot salmon, 1874.

Passaic County, N. J., Greenwood Lake. California salmon, 1879.

Passaic County, N. J., Passaic River. Schoodic salmon, 1879.

Passaic County, N. J. (See Patersou, N. J. ; Ringwood, iT. J.)

Passaic River, Passaic County, N. J. Schoodic salmon, 1879.

Passaic River, tributary of, IST. J. Penobscot salmon, 1874.

Passaic River, tributary of, Paterson, N. J. California salmon, 1874,

1875.

Passaic River. (See tributaries : Whippaug River and Rockaway River.)

Passumpsic tributaries, Wheelock, Yt. Penobscot salmon, 1874.

Patapsco Falls, Ellicott City, Md. California trout, 1880.

Patapsco Falls, lake tributary to, Reisterstown, IMd. Schoodic salmon,

1879.

Patapsco River, Double Pipe Creek, Md. California salmon, 1878.

Patapsco River, Hood's Creek, Md. California salmon, 1878.

Patapsco River, Hood's Mills, Md. California salmon, 1874, 1878, 1879.

Patapsco River, Relay Station, Md. Shad, 1879.

Patapsco River, Sykesville, Md. California salmon, 1876, 1878.

Patapsco River. (See tributaries: North Patapsco River, Cascade

Branch, Water Works, and Owen's Creek.)

Patapsco River, North Branch of, Tank Station, Md. California salmon,

187(1, 187G, 187G, 1878.

Patapsco River, tributary of. Sulphur Spring, Md. California trout,

1880; Schoodic salmon, 1880.

Pntchen's Lake, Grant Co., Minn. California salmon, 1878.

Paterson, N. J., tributary of Passaic River. California salmon, 1874.

Pattenburgh Creek, Raritan, N. J. California salmon, 1874.

Patten's Brook, Surry, Me. Penobscot salmon, 187(3.

Patterson Lake, Dexter, Mich. Whitefish, 1876.

Patterson Lake, Putnam, Mich. California salmon, 1878.

Patterson's, Ca'dwell County, N. C. Yadkin River. California salmon,

1878, 1878, 1879.

Patuxent, Md., Little Patuxent River. California salmon, 1875.

Patuxent, Md., Patuxent River. Shad, 1879.

Patuxent, Md., strea,ms. California trout, 1880.

Patuxent River, Airey, Md. California salmon, 1879.

Patuxent River, Baltimore, Md. Schoodic salmon, 1880.

Patuxent River, branch of, Howard County, Md. California salmon,

1874.

Patuxent River, Cedar Point, Md. California salmon, 1876, 1876.

Patuxent River, Laurel, Md. California salmon, 1875, 1876, 1878, 1878,

1878, 1878, 1879; shad, 1877, 1878, 1879, 1880.

Patuxent River, Md. Penobscot salmon, 1875.

S. Mis. 110 63
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Patnxciit Kiver, Mount Airy, Md. California salmon, 1878.

Patuxeiit ]{i\er, North Branch of, EUicott City, Md. California sal-

mon, 187().

Patuxt'Tir lliver, Patuxent, Md. Shad, 1870.

Patnxetit Iliver, Savage, Md. California salmon, 1874, 1876, 1878, 1878,

1878. 187i>, 1880; shad, 1879, 1880, 1880, 1880, 1880.

Patuxent liiver, Spencerville, Md. California salmon, 1878.

Patuxent Biver, Tank Station, Md. California salmon, 1878.

Patuxent Eiver. (See tributaries: Little Patuxent River, Middle Pa-

tuxent Eiver and Pond, Rocky Run, Pond, Trout Branch, and Gun-

powder River.)

Patuxent River, tributary of, Si)encerville, Md. Schoodic salmon, 1878.

Paulinskill River, N. J. Penobscot salmon, 1875.

Paulinskill Creek, Warren County, N. J. California salmon, 1879.

Paupock Lake, Scranton, Pa. Schoodic salmon, 1879.

Pawcatuck River, R. I. Penobscot salmon, 1873,

Pawcatuck River, ponds tributary, to, R. I. California salmon, 187G.

Pawcatuck River, Washington County, R. I. California salmon, 1875;

shad, 1874, 1875.

Pawcatuck River, tributary of, R.I. California salmon, 1876; Penob-

scot salmon, 1874.

Pawnee County, Kaus. (See Larned, Kaus.)

Pawnee Creek, Larned, Kans. California salmon, 1878, 1879.

Pawnee River, Larned, Kans. Shad, 1879.

Paw Paw, Mich., Paw Paw River. California salmon, 1875.

Paw Paw River, North Branch of, Almena, Mich. California trout, 1880,

Paw Paw River, Paw Paw, Mich. California salmon, 1875.

Paw Paw River. (See tributaries: Bucks Creek, Mill Stream, North

Branch of Big Paw Paw River.)

Pawtuxet River, R. I. California salmon, 1875.

Pawtuxet River, North Branch of, sundry places, R. I. Penobscot sal-

mon, 1876.

Pawtuxet River, R. I. Penobscot salmon, 1873.

Pawtuxet River, Providence County, R. I. Penobscot salinou, 1875;

shad, 1874, 1875.

Pawtuxet River, J^'outh Branch of, sundry places, R. I. Penobscot sal-

mon, 1876.

Pawtuxet River, tributary of, R. I. California salmon, 1876; Penobscot

salmon, 1874.

Pawtuxet River. (See tributaries: North and South Branch.)

Paxton, Mass., Asnebumskitt Pond. Schoodic salmon, 1870.

Pea River, Union Springs, Ala. Shad, 1879.

Pearl Lake, Stearns County, Minn. California salmon, 1876, 1878.

Pearl River, Jackson, Miss. Shad, 1875, 1876, 1870.

Pearl River, Kosciusko, Miss. California salmon, 1876.

Pearl River. (See tributary: Forked Deer River.)
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Peatwig Creek, Fort Edward, N. Y. California salmon, 1874.

Peavine Creek, Cass County, Mich. California salmon, 1875, 1879.

Pecatonica River. (See tributarj': Knapp's Creek.)

Pedlar River, Amherst County, Va. California salmon, 1876.

Pee Dee River, S. C. California salmon, 1880.

Pee Dee River. (See tributary : Yadkin River.)

Pelican River. (See tributary : Detroit Lake.)

Pembroke, Me. Peumaquan River. California salmon, 1879.

Pemigewasset River, Carapton and Pl.s mouth, N. H. California salmon,

1876, 1878, 1879.

Pemigewasset River, Franklin, N. H. Penobscot salmon, 1876.

Pemigewasset River, Liverraore Falls, N. H. Penobscot salmon, 1876.

Pemigewasset River, Plymouth, N. H. California trout, 1880; Penob-

scot salmon, 1875.

Penmaquan River, Pembroke, Me. California salmon, 1879.

Penmaquan River, Me. Penobscot salmon, 1874, 1876.

Pennsborough, W. Va., Hugh's River. California salmon, 1878.

Penn's Creek, Mifflinburg, Pa. California salmon, 1879.

Peun's Creek, Snyder County, Pa. California salmon, 1877.

Penobscot County, Me. (See Dexter, Me. ; Enfield, Me. ;
Glenburn, Me.

;

Howland, Me.; Kingman, Me.; Mattawamkeag, Me.; Newport, Me.;

Whitney Ridge, Me. ; and Winn, Me.

Penobscot River, Me. Shad, 1877.

Penobscot River, Mattawamkeag, Me. Shad, 1880.

Penobscot River, tributary of, Danforth, Me. Penobscot salmon, 1875.

Penobscot River, tributary of, Kingman, Me. Penobscot salmon, 1875.

Penobscot River, tributary of. Me. Penobscot salmon, 1873.

Penobscot River, Winn, Me. Penobscot salmon, 1876.

Penobscot River. (See tributaries : Craig's Pond, Mattawamkeag River,

Salmon Stream, Baskahegan, Passadumkeag River, Seboois Stream,

Piscataquis River, Pleasant River, Sebec Lake, and Madaceunk

Stream.)

Pentucket Pond, Georgetown, Mass. Schoodic salmon, 1877.

Perch Lake, Walworth Co., Wis. California salmon, 1878.

Pere Marquette River. (See tributary : Rig Star Lake.)

Perham, Minn., Pine Lakes. Penobscot salmon, 1875.

Perkins and Hess Pond, Grand Rapids, Mich. California salmon, 1874.

Perry County, Pa. (See Newport, Pa.)

Perry County, Pa., Trout Run. California salmon, 1877.

Ferryman, Md., Bush River. Shad, 1878, 1880.

Perry's Pond, Southport, Conn. Schoodic salmon, 1880.

Peru, N. Y., Salmon River. Penobscot salmon, 1875.

Peterborough, N. H., Cunningham Pond. Schoodic salmon, 1880.

Petersburgh, Va., Appomattox River. Shad, 1878, 1880.

Peterson Lake, Pope County, Minn. California salmon, 1878.

Petosky, Mich., Crooked Lake. Whitefish, 1876.
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Petosky, Mich., Piue Lake. California salmon, 187C.

Petosky, Mich., Round Lake. Wliitefish, 187G.

Petosky, Mich., Twin Lake. Wliitefish, 187G.

Phalon Lake, Ramsey County, Minn. California salmon, 1876, 1877.

Phelps County, Mo. (See Jerome, Mo.)

Philadelphia County, Pa. (See Philadelphia, Pa.)

Philadelphia, Pa., Schuylkill River. California salmon, 1877.

Phceuix, Md., Gunpowder River. California salmon, 187G, 1877, 1880.

Phoenix, Md., stream. California trout, 1880, 1880, 1880.

Pickerel Lake, Freeborn County, Minn. California salmon, 1876, 1878.

Pickerel Lake, Kent County, Minn. Califortiia salmon, 1876.

Piedmont, Mo., Big Black River. Shad, 1879.

Piedmont, W. Ya., Potomac River. California salmon, 1877; shad,

1876, 1879.

Pierce City, Mo., Capo Creek. California salmon, 1878.

Pieruiont, N. H., Tarltou Pond. Schoodic salmon, 1879.

Pierson, Montcalm County, Mich., Whitetish Lake. Schoodic salmon,

1878.

Pigeon River, Asheville, N. C. California salmon, 1878.

Pike County, Pa., several lakes. Schoodic salmon, 1878.

Pike County, Pa. (See Bushkill, Pa.)

Pikesville, Md., pond. Schoodic salmon, 1880.

Pikesville, Md., stream. California trout, 1880.

Pilot Mound, Minn., tributary of Root River. California salmon, 1878.

Pine City, Minn., tributaries of Saint Croix River. California salmon,

1877.

Piue County, Minn., Big Lake. California salmon, 1875.

Pine County, Minn., Saint Louis River. California salmon, 1875, 1875.

Pine County, Minn., Twin Lakes. California salmon, 1875.

Pine County, Minn. (See Pine City, Minn.)

Piue Creek, Cass County, Mich. California salmon, 1879.

Pine Creek, Pa. California salmon, 1875.

Pine Creek, Winona Count3', Minn. California salmon, 1878.

Pine Lake, Petosky, Mich. California salmon, 1876.

Pine Lakes, Perhani, Minn. Penobscot salmon, 1875.

Pine Meadow, Conn,, Farmington River. California salmon, 1874, 1874.

Piue River, Mich. Penobscot salmon, 1874.

Pine River, Richland Centre, Wis. California salmon, 1877.

Pine Tree Lake, Washington County, Minn. California salmon, 1876.

Pipe Creek, New Windsor, Md. California salmon, 1878.

Pipe Creek, Union Bridge, Md. California salmon, 1874.

Pipe Creek, Wakefield, Md. California salmon, 1874, 1876.

Pipe Creek, Westminster, Md. California salmon, 1876.

Piscataquis County, Me. (See Brown ville, Me.; Dover, Me.; Milo, Me.;

Mount Kineo, Me.)

Piscataquis River, Dover, Me. Penobscot salmon, 1874.
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Piscataquis River, Milo, Me. Penobscot salmon, 1874.

Pitman Creek, Somerset, Ky. Schoodic salmon, 1878.

Pitaquog Pond, Durham, Conn. Schoodic salmon, 1880.

Pittmau Creek, Taylor County, Ky. California salmon, 1877.

Pittsburgh, N. H., Connecticut Lake. Schoodic salmon, 1879.

Pittsfield, Mass., Pontoosuc Lake. Schoodic salmon, 1870, 1877, 1878,

1880.

Pittsfield, N. H., Berry Pond. Schoodic salmon, 1880.

Placer County, Cal., Donner Lake. Schoodic salmon, 1878.

Placer County, Cal., Sereuo Lake. Schoodic salmon, 1878.

Placer County, Cal., Tahoe Lake. Whitefish, 1877.

Plainville, Conn., Plaiuville Reservoir. Schoodic salmon, 1880.

Plainville Reservoir, Plainville, Conn. Schoodic salmon, 1880.

Platte County, Mo., Bean's Lake. California salmon, 1880.

Platte County, Mo., Sugar Lake. California salmon, 1880.

Platte River, Denver, Colo. Shad, 1872.

Platte River, Buchanan County, Mo. California salmon, 1880; shad,

1880.

Platte River. (See tributary : Smith Fork.)

Pleasant Lake, Stearns County, Minn. California salmon, 1876, 1877,

1878.

Pleasant River, Brownville, Me. Penobscot salmon, 1874.

Plum River. (See tributary: Carroll Creek.)

Plum Tree Run, Wilna, Md. California trout, 1880.

Plymouth County, Mass. (See Bridgewater, Mass.; Duxbury, Mass.;

East Bridgewater, Mass.; Marshfield, Mass.; Middleborough, Mass.;

North Rochester, Mass.; Plymouth, Mass.; Rochester, Mass.; South

Abinjjitou, Mass.; South Carver, Mass.; West Scituate, Mass.)

Plymouth, Mass., Halfway Pond. Schoodic salmon, 1876, 1877, 1878.

Plymouth, N. H., Baker's River. California salmon, 1878; California

trout, 1880.

Plymouth N. II., Pemigewasset River. California trout, 1S80; Penob-

scot salmon, 1875.

Plymouth, X. H., tributary of Merrimack River. Penobscot salmon.

Plymouth, X. C, Roanoke River. Shad, 1878.

Plymouth River, Iowa. California salmon, 1879.

Pocatapaug Lake, East Ham])ton, Conn. Schoodic salmon, 1879.

Pocomoke Bay, branch of, Crisfield, Md. California salmon, 1876.

Pocomoke Bay, branch of, Xewtowu, Md. California salmon, 1876.

Pocomoke City, Md., Pocomoke River. Shad, 1877.

Pocomoke River, Mitchell's Bridge, Md. California salmon, 1878.

Pocomoke River, Xewtown, Md. Shad, 1879.

Pocomoke River, Pocomoke City, Md. Sliad, 1877.

Pocomoke River, Snow Hill, Md. California salmon, 1878; shad, 1878.

Pocomoke River, Whaleysville, Md. California salmon, 1879, 1880 ; shad,

1879.
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Pobatcong Eiver, N. J. Penobscot salmon, 1875.

Pohatcong Eiver, Bloomsbury, iST. J. California salmon, 1874.

Point of Rocks, Md., Potomac Eiver. California salmon, 1875, 1876

;

shad, 1878, 1879, 1880.

Point Pleasant, Pa., Delaware Eiver. Shad, 1874.

Pokagon Creek, Cass County, Mich. California salmon, 1878, 1879.

Pokagon Creek, Mich. California salmon, 1875, 1878,

Pokagon Creek, Pokagon, Mich. California salmon, 1875.

Pokagon Mich., Dowagiac Creek. Schoodic salmon, 1874.

Pokagon, Mich., Dowagiac Eiver. California salmon, 1875.

Pokagon, Mich., Pokagon Creek. California salmon, 1875.

Pokagon, Mich., State Hatchery Pond. California salmon, 1873, 1875;

California trout, 1880.

Polk County, Iowa. (See Des Moines, Iowa.)

Polk County, Minn. (See Crookston, Minn.)

Polk County, Wis. (See Clear Lake, Wis.)

Pollard, Ala., Escambia Eiver. Shad, 1878.

Pollocksville, i^". C, Trent Eiver. Shad, 1879.

Pomeroy, Iowa, Des Moines Eiver. California salmon, 1875.

Pomeroy, Iowa, Twin Lakes. California salmon, 1875.

Pomme de Terre Eiver, Stevens County, Minn. California salmon, 1877,

1877, 1877.

Pomme de Terre Eiver. (See tributaries: Foss Lake and Big Stone

Lake.)

Pomparaug Eiver. Woodbury, Conn. Schoodic salmon, 1880.

Pontchartrain Lake. (See tributaries: Notalbany Eiver, Amite Eiver,

and Tangipahoa Eiver.)

Pontiac, Mich., Clinton Eiver. California salmon, 1876.

Pontiac, jMich., Lord's Lake. California salmon, 1870 ; Penobscot sal-

mon, 1873.

Pontoosuc Lake, Pittstield, Mass. Schoodic salmon, 1870, 1877, 1878,

1880.

Pope County, Minn., Lake Peterson. California salmon, 1878.

Pope County, Minn., Chippewa Eiver. California salmon, 1878.

Poplar Bluff, Mo., Big Black Eiver. Shad, 1879.

Poplar Bluff, Mo., Black Eiver. Shad, 1870.

Portage County, Ohio. (See Kent, Ohio.)

Portage Lake, Dexter, Mich. Whitefish, 1876.

Portage Eiver, Elmore, Ohio. California salmon, 1877.

Portage Eiver, Kalamazoo County, Mich. California salmon, 1875.

Portage Eiver, Three Eivers, Mich. California salmon, 1876.

Portage Eiver. (See tributary : Baw Beese Lake.)

Portage, Wis., Silver Lake. California salmon, 1878.

Port Deposit, Md., ponds. California trout, 1880.

Port Deposit, Md., Susquehanna Eiver. Shad, 1879.

Port Huron, Saint Clair County, Mich., Black Eiver. California salmon,

1875.
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Port Huron, Saint Clair County, Mich., Saint Clair River. California

salmon, 1875.

Potomac River, Cherry Run, Md. California salmon, 1877.

Potomac River, Cumberlaml, Md. Shad, 1876, 1877, 1880.

Potomac River, East Branch, Washington, D. C. Shad, 1880 (21 items.)

Potomac River, Ferry Landing, Va. Shad, 1875, 187C.

Potomac River, Fort Pendleton, Md. California salmon, 1877, 1880.

Potomac River, Fort Washington, Md. Shad, 1878, 1880.

Potomac River, Freestone, Va. Shad, 1875, 1878.

Potomac River, Glymout, Md. Shad, 1878, 1878.

Potomac River. Harper's Ferry, W. Va. California salmon, 1879.

Potomac River, headwaters of, Md. Shad, 187(3.

Potomac River, Jackson City, Va. Shad, 1873, 1875.

Potomac River, Keyser, W. Va. California salmon, 187G, 1878, 1880.

Potomac River, Little Falls, Md. Shad, 1879, 1880, 1880, 1880, 1880.

Potomac River, Md. Penobscot salmon, 1875 ; shad, 1878.

Potomac River, Moxley Point, Md. Shad, 1875, 1880, 1880, 1880.

Potomac River, North Branch, Fort Pendleton, Md. California salmon,

1870, 1870, 1878, 1878, 1878 ; Penobscot salmon, 1875.

Potomac River, North Branch, Md. Penobscot salmon, 1880.

Potomac River, Norih Branch, Swanton, Md. California salmon, 1878.

Potomac River, Piedmont, Md. California salmon, 1877.

Potomac River, Piedmont, W. Va. Shad, 1870, 1879.

Potomac River, Point of Rocks, Md. California salmon, 1875, 1876

;

shad, 1878, 1879, 1880.

Potomac River, Potomac Point, Md. Shad, 1878.

Potomac River, Sir John's Run, Md. California salmon, 1875, 1877, 1878.

Potomac River, South Branch, Md. Penobscot salmon, 1880.

Potomac River, South Branch, Romney, W. Va. Schoodic salmon, 1879j

California salmon, 1876.

Potomac River, South Branch, W. Vn. Schoodic salmon, 1879.

Potomac River, tributaries ol', IIaiii])shire County, W. Va. California

salmon, 1879, 1880, 1880.

Potomac River, tributaries of, Romney, W. Va. California salmon, 1878.

Potomac River, Washington, I). C. Shad, 1878, 1880.

Potomac River, Weaverton Station, Md. California salmon, 1876, 1878,

1878.

Potomac River, W. Va. California salmon, 1878, 1878.

Potomac River. (See tributaries: Antietam Creek, Conococheague

River, Evitts Creek, Wills Creek, Savage Creek, North Fork, Owens
Creek, Little Lorem, Cedar Creek, South Fork, Goose River, Shen-

andoah River, and Conecocheague River.)
'^ ^~

Pottawattamie County, Iowa, (See Council Blutt's, Iowa.) \ ^
Pottawatomie County, Kans. (See Wamego, Kans.)

Potter County, Pa. Schoodic salmon, 1879.

Pottstown, Pa., Schuvlkill River. California salmon, 1878.
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Poynette, Wis., tributary of Wisconsin River. California salmon, 1878.

Prairie Dn Pont Eiver, Belleville, 111. California salmon,. 187G, 1877.

Preston County, W. Va. (See Rowlesburgb, W. Va.)

Preston Lake, Renville County, Minn. California salmon, 187G, 1878,

1879.

Prichard's Run, Marion County, W. Va. Scboodic salmon, 1878.

Prince Edward County, Va. (See Farmville, Va. ; Prospect, Va.)

Prince George's County, Md. (See Cedar Point, Md. ; Forestville, Md.

;

Fort Washington, Md.; Laurel, Md.; and Moxley Point, Md.)

Princess Anne, Md., Manokin River. Shad, 1878, 1879.

Prince William County, Va. (See Freestone, Va. ; Freestone Point, Va.

;

jSIeabsco Mills, Va.)

Prior Lake, Scott County, Minn. California salmon, 1876, 1877, 1878.

Prospect, Va., Appomattox River. California salmon, 1880.

Providence County, R. 1., Pawtuxet River. Penobscot salmon, 1875;

Shad, 1874, 1875.

Providence County, R. 1., Blackstone River. Shad, 1874, 1877.

Providence County, R. I. (See Burrellville, R. I., Foster, R. I.)

Pulaski County, Ark. (See Little Rock, Ark.)

Pulaski County, Ky., Cumberland River. Shad, 1878.

Pulaski County, Ky. (See Somerset, Ky.)

Pulaski County, Va., New River. Schoodic salmon, 1880.

Pulaski County, Va. (See Central, Va.)

Pulaski Lake, Wright County, Minn. California salmon, 1877.

Pushaw Pond, Glenburn, Me. Schoodic salmon, 1870.

Put-in Bay, Ohio, Lake Erie. California salmon, 1877; Penobscot sal-

mon, 1875; Schoodic salmon, 1876.

Putnam, Conn., Thames River. Shad, 1874.

Putnam, Livingston County, Mich., Half Moon Lake. California sal-

mon, 1878.

Putnam, Livingston County, Mich., Patterson Lake. California salmon,

1878.

Putty Lake, Kalamazoo County, Micli. California salmon, 1875.

Quactuto River, Arkadelphia, Ark. California salmon, 1878, 1878, 1878.

Quamapowitt Lake, Wakefield, Mass. Schoodic salmon, 1877, 1878,

1879.

Qnasepaug Lake, Middlebury, Conn. Schoodic salmon, 1880.

Queen Anne County, Md. (See Centreville, Md.)

Queen's County, N. Y., tributary of Long Island Sound. California

salmon, 1874.

Queen's County, IST. Y. (See Roslyn, N. Y.)

Quinnebaug River, Canterbury, Conn. Shad, 1875.

Quinnepiac River, Conn. California salmon, 1874.

Quobaug Pond, Palmer, Mass. Penobscot salmon, 1874.

Racine County, Wis., Brown's Lake. California salmon, 1877, 1879.

Raccoon Creek, Gloucester County, N. J. California salmon, 1879.
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Eaccooii Creek, IST. J. California salmon, 1877.

Eaccoon River, Iowa. California salmon, 1875, 1878.

Raisin Centre, Mich., Southard's Lake. California salmon, 1878.

Raisin River, Brooklyn, Mich. California salmon, 1875.

Raisin River, Monroe, Mich. California salmon, 1875, 1879; shad, 1873.

Raisin River, Somerset, Mich. California salmon, 1875.

Raisin River, tributaries of, Lenawee County, Mich. California salmon,
1875.

Raisin River. (See tributaries: Palmyra Pond and Southard's Lake.)
Raleigh, N C, Neuse River. Shad, 1877, 1878, 1879.

Raleigh, N. C, ponds. California salmon, 1879.

Ralston, Pa., Trout River. Penobscot salmon, 1880.

Ramsey County, Minn., Bald Eagle Lake. California salmon, 187G.

Ramsey County, Minn., Bass Lake. California salmon, 1875; Penob-

scot salmon, 1875; Schoodic salmon, 1875.

Ramsey County, Minn., Big Butts Lake. California salmon, 1870.

Ramsey County, Minn., Como Lake. California salmon, 1875, 187G,

1877; Penobscot salmon, 1875; Schoodic salmon, 1875.

Ramsey County, Minn., Gervais Lake. California salmon, 1878.

Ramsey County, Minn., Halloran Lake. California salmon, 187G.

Ramsey County, Minn., Johanna Lake. California salmon, 1875, 1876,

1877; Penobscot salmon, 1875; Schoodic salmon, 1875.

Ramsey County, Minn., Josephine Lake. California salmon, 1870, 1870,

1877.

Ramsey County, Minn., Kingsley Lake. California salmon, 1870.

Ramsey County, Minn., Krameroth Pond. California salmon, 1878.

Ramsey County, Minn., Little Butts Lake. California salmon, 1876.

Ramsey County, Minn., McCann's Lake. California salmon, 1876, 1877.

Ramsey County, Minn., McCannis Lake. Schoodic salmon, 1878.

Ramsey County, Minn., Phalon Lake. California salmon, 1870, 1877.

Ramsey County, Minn., Rice's Pond. California salmon, 1877 ; Schoodic

salmon, 1878.

Ramsey County, Minn., Saint Croix River. California salmon, 1875,

1875, 1875, 1875.

Ramsey Counts, Minn., Turtle Lake. California salmon, 1870.

Ramsey County, Minn., Vadnais Lake. California salmon, 1870.

Ramsey County, Minn., White Bear Lake. California salmon, 1875,

1870; Penobscot salmon, 1875; Schoodic salmon, 1875, 1877.

Ramsey County, Minn. (See Saint Paul, Minn.)

Randolph County, W. Va., Tygert's Valley River. California salmon,

1879, 1880.

Randolph County. W. Va., tributaries of Tygart's Valley River. Schoodic

salmon, 1878.

Rapid Ann River, Rapid Ann Station, Va. California salmon, 1878,

1879.

Rapid Ann Station, Va.. Rapid x^nn River. California salmon, 18^8,

1879.
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Bapid Eiver, Kalkaska County, Mich. California salmon, 1876.

Rappahannock River, tributary of, Va. California salmon, 1870.

Rappahannock River. (See tributary: Rapid Ann River.)

Raritan, N. J., Pattenburgh Creek. California salmon, 1874.

Raritan Rjver, North Branch, Somerset County, K. J. California

salmon, 1879.

Raritan River, South Branch of, South Branch, N. J. Penobscot sal-

mon, 1875.

Raritan River. (See tributaries : Pattenburgh Creek, Salmon Run,

and South Branch of Raritan River.)

Raritan River, tributary of, N. J. California salmon, 1874, 1875 ; Pe-

nobscot salmon, 1874.

Raymond, IST. H., Jones Pond. Schoodic salmon, 1879.

Reading', Kans., Marais des Cygnes River. Shad, 1879 ; California

salmon, 1881.

Reading, Pa., Schuylkill River. California salmon, 1875, 1878.

Rebecca Lake, Hennepin County, Minn. California salmon, 1878.

Rectorstown, Va., Goose Creek. California salmon, 1876.

Red Brook, Mass. California salmon, 1876.

Red Brook, tributary of, Mass. Penobscot salmon, 1873.

Red Brook. (See tributary : Quobaug.)

Red Cedar River. (See tributary : Fish Lake.)

Reading, Kans., Osage River. California salmon, 1878, 1879.

Redding, Cal., tributary of Sacramento River. Penobscot salmon, 1874.

Red Lake River, tributary of, Crookstou, Minn. California salmon,

1880.

Red River, Fulton, Ark. Shad, 1877, 1879.

Red River of the North, Breckenridge, Minn. California salmon, 1875;

Penobscot salmon, 1875 ; Schoodic salmon, 1875.

Ived River of the North, Moorhead, Minn. California salmon, 1877.

Red River of the North. (See tributaries: Buffalo Kiver, Detroit Lake,

and Perham.)

Red River of the North, Wilkin County, Minn. California salmon, 1878.

Red Vermillion River, Centralia, Kans. California salmon, 1878, 1879.

Red Wing, Minn., Mississippi River. California salmon, 1876.

Red Wing, Minn., Skillman Pond. California salmon, 1877; Schoodic

salmon, 1877.

Reed City, Mich., Hersey Creek. California salmon, 1874.

Reed Creek, Wythe County, Va. California salmon, 1879.

Reed Lake, Grand Rapids, Mich. California salmon, 1876.

Reed's Pond, Marshall County, Mich. Schoodic salmon, 1876.

Reese Pond, Calhoun County, Mich. Schoodic salmon, 1876.

Reisterstown, Md , lake tributary to Patapsco Falls. Schoodic salmon,

1879.

Reisterstown, Md., ])ond. Schoodic salmon, 1878,

Relay Station, Baltimore County, Md., Patapsco River. Shad, 1879.
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Reno Couuty, Kuus. (See Hutchiusoii, Kaus.)

E.euo, Nev., Truckee River. California salmon, 1879,

Renville County, Minn., Lake Alley. California salmon, 1879 ; Schoodic

salmon, 1879.

Renville County, Minn., Preston Lake. California salmon, 1870, 1879;

Schoodic salmon, 1879.

Republican River, Ciay Centre, Kans. California salmon, 1880.

Republican River, Clifton, Kans. California salmon, 1880.

Republican River, Concordia, Kans. California salmon, 1878, 1879;

California trout, 1880.

Republican River, Davis Couuty, Kans. Shad, 1879.

Republican River, Junction City, Kans. California salmon, 1878, 1879.

Resaca, Ga., Coosa River. Calilornia salmon, 1878; shad, 1879.

Reservoir, Richmond, Va. California salmon, 1879.

Reservoir, West Hartford, Conn. Schoodic salmon, 1879.

Rice County, Minn., Barry Hunt's Lake. Penobscot salmon, 1875.

Rice Couuty, Minn. California salmon, 187C.

Rice County, Minn., Cannon River. California salmon. 1878.

Rice Couuty, Minn., Cameron River. California salmon, 1875; Schoodic

salmon, 1879.

Rice County, Minn., Cedar Lake. California salmon, 1875, 187G, 1877,

1878; Penobscot salmon, 1875; Schoodic salmon, 1879.

Rice County, Minn., Circle Lake. California salmon, 1878.

Rice County, Minn., Dudley" Lake. California salmon, 1876, 1878; Pe-

nobscot salmon, 1875.

Rice County, Minn., Faribault Lake. Penobscot salmon, 1875 ; Schoodic

salmon, 1875.

Rice County, Mini;., French Lake. California salmon, 1870, 1877, 1878.

Rice County, Minn., Giilmore's Creek. California salmon, 1878.

Rice County, ]\Iinn., Horse Shoe Lake. California salmon, 1878.

Rice County, Minn., Jackson Lake. Penobscot salmon, 1875.

Rice County, Minn., lake. California salmon, 1870 ; Penobscot salmon,

1875.

Rice County, Minn., Minnesota. River. California salmon, 18'^5.

Rice Couuty, Minn., Northfield Lake. Schoodic salmon, 1875, 1878.

Rice County, Minn., Roberts Lake. California salmon, 1870, 1877, 1878;

Penobscot salmon, 1875; Schoodic salmon, 1879.

Rice County, Minn., Shields Lake. California salmon, 1870, 1878.

Rice Connty. Minn., Sprinji' Creek. California .salmon, 1878.

Rice County, Minn., Union Lake. California salmon, 1878.

Rice County, Minn. (See Faribault, Minn.; North(ield, Minn.)

Rice's Pond, llanisey County, Minn. California .salmon, 1877 ; Schoodic

salmon, 1878.

Rich County, Utah, Upper Bear River, California salmon, 1870, 1870,

Richfield, Wis., Cedar Creek. California aalinon, 1879.

Richland Centre, Wis,, Pine River. California salmon, 1877,
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EichliUKl County, La., Bayou Mason. Shad, 1879.

Eichland C<»uuty, La., Boeuf River. Shad, 1879.

Eichlanu County, S. C. Wateree River. Shad, 1880; California sal-

mon, 1880.

Eichland County, S. C. (See Columbia, S. C.)

Eichland, Mich., Gull Lake. California salmon, 1878.

Eichland, Mich., Long Lake. California salmon, 1878.

Eichland, Midi., Parker Lake. Schoodic salmon, 187G.

Eichuiond, McHeury County, 111., Twin Lakes. Schoodic salmon, 1878.

Eichmond, Washington County, E. L, Beach Pond. Schoodic salmon,

1876.

Eichmond, Va., James Eiver. Shad, 1878.

Eichmond, Va., Eeservoir. California salmon, 1879.

Eidgefield, Conn., Eound Pond. Schoodic salmon, 1879.

Eifle Eiver, Crawford, Mich. California salmon, 1870.

Eitle Eiver, Bay County, Mich. California salmon, 1875.

Eiley County, Kans. (See Manhattan, Kans.)

Eindge, X. H., Emerson Pond. Schoodic salmon. 1880.

Eingwood, N. J., Shepherd's Lake. Schoodic salmon, 1879.

Eipley County, Mo. (See Doniphan, Mo.)

Eipley, Miss., Tippah Eiver. Shad, 1879.

Eipley Lake, Meeker County, Minn. California salmon, 1877.

Eitchie County, W. Va. (See Pennsborough, W. Va.)

Eivanua Eiver, Shadwell, Va. Shad, 1878.

Eiverton, Va., Shenandoah Eiver. Shad, 1878.

Eoanoke County, Va. (See Salem, Va.)

Eoanoke Eiver, Alleghany Springs, Va. California salmon, 1880.

Eoanoke Eiver, Big Spring Depot, Va. California salmon, 1880.

Eoanoke Eiver Light, is^. C. (See Avoca, X. C.)

Eoanoke Eiver, Montgomery, White Sulphur Springs, Va. California

salmon, 1880,

Eoanoke Eiver, Plymouth, iS^. C. Shad, 1878.

Eoanoke Eiver, Salem, Va. California salmon, 1880; shad, 1878.

Eoanoke Eiver, tributary of, Salem, Va. California salmon, 1874.

Eoanoke Eiver, tributary of, Va. California salmon, 1876,

Eoanoke Eiver, Weldon, N, C, Shad, 1878, 1879, 1879, 1879,

Eoanoke Eiver. (See tributaries: Town Creek, Staunton Eiver, and
Dan Eiver.)

Eoberts Lake, Northfield, Minn. California salmon, 1877.

Eoberts Lake, Eice County, Minn. California salmon, 1876, 1877, 1878;

Penobscot salmon, 1875; Schoodic salmon 1879.

Eobertson County, Tex. (See Hearne, Tex.)

Eobeson County, N. C. (See Branchville, N. C.)

Eochester, Mass,, Mary's Pond. Schoodic salmon, 1879, 1880.

Eochester, Mich., private pond. California salmon, 1878.

Eochester, Minn., Orono Eiver. California salmon, 1877.
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Bochester, Minu., South Branch of Zuoibro Eiver. California salmon,

1877.

Rockaway River, Dover, N. J. Penobscot salmon, 1875.

Rockaway River, Somerset County, K J. California salmon, 1879.

Rockbridge County, Va., Buffalo Creek. Schoodic salmon, 1877.

Rockbridge County, Va., Irish Creek. Schoodic salmon, 1877.

Rockbridge County, Va., tributary of James River. California salmon,

187G.

Rockbridge County, Va. (See Alone, Va.; BuHalo Mills, Va.; Colliers-

town, Va. ; Kerr's Creek Bridge, Va.; Lexington, Va.; Monmouth
Church, Va.)

Rockcastle County, Ky., Hardin Durham's Branch. California salmon,

1877.

Rockcastle County, Ky., Round Stone Creek. California salmon, 1877.

Rock Church, Cecil County, Md., Little Elk River. California salmon,

1878.

Rock County, Wis., Janesville, Wis., Milton, Wis.

Rock Creek, Rockville, Md. California trout, 1880.

Rockdale County, Ga. (See Conyers, Ga.)

Eockford, 111., Rock River. California salmon, 1874, 1875, 1879; shad,

1874, 1875, 1878.

Rockford, 111., Kent's Creek. California salmon, 1877.

Rock Hill, S. C, Catawba River. Shad, 1880.

Rockingham County, N. H. (See Raymond, N. H.)

[Rockingham County, X. C, Moyo River. Schoodic salmon, 1878.

Rockingham, Vt., Saxton River. Penobscot salmon, 1874.

liockingham County, Va. (See Burnt Bridge, Va.)

Rock Pond, Georgetown, Mas.;. Schoodic salmon, 1877.

Hock River, Rockford, 111. California salmon, 1874, 1875, 1879; shad,

1874, 1875, 1878.

Hock River, tributaries of. 111. California salmon, 187G, 1877.

Hock River. (See tributaries: Madison Lake, Sugar River, Pecatonica

River, Knapp's Creek, Brown's Creek, Kent's Creek.)

Hockville, Conn., Snipsic Lake. Schoodic salmon, 187G, 1877, 1878, 1879.

Rockville, Md., Rock Creek. California trout, 1880.

Rocky Mount, X. C, Tar River. Shad, 1879, 1879.

Rocky Run, Md. California trout, 1880.

Rogers Lake, Lyme, Conn. Schoodic salmon, 1876, 1878, 1880.

Rogers Pond, Branford, Conn. Schoodic salmon, 1877.

Rogers River, Wayne County, Mich. California salmon, 1879.

Holand Lake, pond tributary to. Green Spring, Md. California trout,

1880 ; Schoodic salmon, 1880.

Rolling Fork, North and East Forks of, Marion County, Ky. Cali-

fornia salmon, 1877.

Holling Fork of Salt River, Xelson County, Ky. California salmon,

1877.
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Rome City, Ind. Rome City Lake. Wliitefisli, 1876.

Rome City Lake, Rome City, Ind. Wliitetish, 187G.

Rome, Ga., Coosa River. Shad, 1875,

Ro e, N. Y., Mohawk River. Penobscot salmon, 1875.

Romeo, Mich., private ponds. Calii'ornia salmon, 1879.

Romney, W.Va., Mill Run. California trout, 1880.

Romney, W.Va., Pond at Institution for Deaf, &c. Schoodic salmon,

1879, 1879.

Romney, W. Ya., South Branch of Potomac River. Schoodic salmon,

1879.

Romney, W. Ya., South Fork of Potomac River. California salmon, 1876.

Ronceverte, W.Ya., Greenbrier River. California salmon, 1878, 1879^

1880; shad, 1873, 1879.

Roney Lake, Clare County, Mich. Schoodic salmon, 1878.

Roosevelt Creek, Sayville, N. Y. California salmon, 1874:.

Root River, Olmstead County, Minn. California salmon, 1877, 1877.

Root River, Middle Branch of, Fillmore County, Minn. California sal-

mon, 1878.

Root River, tributary of, Lanesborough, Minn. California salmon, 1876.

Root River, tributary of, Pilot Mound, Minn. California salmon, 1878.

Root River, tributary of, Spring Yalley, Minn. California salmon, 1878.

Root River, North Branch of, Fillmore County, Minn. California sal-

mon, 1878, 1878.

Root River, South Branch of, Fillmore County, Minn. California sal-

mon, 1878.

Roscommon County, Mich., Au Sable River. Penobscot salmon, 1873.

Roscommon County, Mich,, Iliggins Lake. California salmon, 1879;.

Penobscot salmon, 1874; Schoodic salmon, 1880.

Rose Lake, Le Roy, Mich. Whitetish, 1876.

Roslyn, IST. Y., streams. California salmon, 1876, 1877.

Ross, Mich., lake tributary to Kalamazoo River. California salmon^

1873.

Rouge River, Dearborn, Mich. California salmon, 1875,

Rouge River, North ville, Mich. California salmon, 1876; Schoodic sal-

mon, 1878; whitefish, 1876, 1876, 1876.

Rouge River, Oakland County, Mich. California salmon, 1875.

Rouge River, ' (See tributary : Yerkes Lake.)

Rough Creek, Hardin County, Ky. California salmon, 1877.

Roundaway Creek, R. R, crossing, Madison County, La. Shad, 1879.. .

Round Lake, Anoka County, Minn. California salmon, 1877, 1877.

Round Lake, Chelsea, Mich. Whitefish, 1876.

Round Lake, Chenango County, N. Y. California salmon, 1874.

Round Lake, Clinton County, Mich, California salmon, 1875.

Round Lake, Linden, Mich, Whitefish, 1876.

Round Lake, Noble County, Minn. California salmon, 1880,

Round Lake, Oceana County, Mich. California salmon, 1879.
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Eoimd Lake, Petosky, Mich. Wbitefisli, 1876.

Round Lake, Washington County, I\Iinn. California salmon, 187G.

Round Pond, Ridgefleld, Conn. Hchoodic salmon, 1870.

Round Stone Creek, Rockcastle County, Ky. California salmon, 1877.

Rowan County, N. C, Yadkin River. Shad, 1877.

Rowan County, N. C. (See Salisbury, N. C.)

Rowlaudville, Md., Octorora Creek. California salmon, 1876.

Rowlesburgh, W.Va., Cheat River. Shad, 1879.

RoyaUon, Vt., White River. Penobscot salmon, 1874.

Rush Creek, Fillmore County, Minn. California salmon, 1878.

Rush Lake, Chisago County, Minn. California salmon, 1877.

Rush Lake, Slierburne County, Minn. California salmon, 1878.

Russell Creek, Adair County, Ky. California salmon, 1876.

Rutland County, Vt. (See Castleton, Vt.; Hubbardton, Vt.)

Sabine River, Mineola, Tex. Shad, 1879.

Sacramento River, Tehama, Cal Shad, 1873, 1876, 1877, 1878, 1880.

Sacramento River, tributary of, Redding, Cal. Penobscot salmon, 1874.

Sacramento River, tributary of, San Francisco, Cal. California salmon,

1876.

Sacramento River. (See tributary: McCloud Kiver.)

Saginaw County, Mich., Cass Riv^er. California salmon, 1879.

Saginaw River. (See tributaries: Flint River, Tattabawassee River,

and Cass River.)

Saint Clair County, III. (See Belleville, 111.)

Saint Clair County, Mich. (See Port Huron, Mich.)

Saint Clair Lake (See tributaries: Clinton River, Lord's Lake, Black

River, Orchard Lake, Wall's Lake, Whitmore Lake, Gun Lake, Bar-

rier's Lake, and Diamond Lake.)

Saint Chiir River, Port Huion, Mich. California salmon, 1875.

Saint Croix River, Chisago Connty, Minn. California salmon, 1875, 1875.

Saint Croix River, Ramsey County, Minn. California salmon, 1875,

1875, 1875.

Saint Croix River, Stillwater, Minn. California salmon, 1876.

Saint Croix River, tributary of. Me. Penobscot salmon, 1873.

Saint Croix River, tributaries of. Pine City, IMinn. Caliloruia salmon,

1877.

Saint Croix River. (See tribntaries: Keen's Lake Stream, Schoodic

Lakes, Silver Lake, and Elmo Lake.)

Saint Francis River, Arcadia, Mo. Shad, 1879.

Saint Francis River, Wayne County, Mo. California salmon, 1879.

Saint Genevieve County, Mo. (See Saii.t Mary's, Mo.)

Saint James Lake, Watonwan County, Minn. California salmon, 1877.

Saint Janies, ISld
,
pond. California trout, 1880,

Saint Johnsbury, Vt., small ponds tributary to Connecticut River.

Schoodic salmon, 1878.
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Saint Johu's Lake, Stearns County, Minn. California salmon, 1878.

Saint Joseph County, Micb. (See Colon, Mich.; Three Rivers, Mich.)

Saint Joseph, Mich., North Branch Saint Joseph's Kiver. Penobscot

salmon, 1873.

Saint Joseph, Mich., ponds. California vsalmon, 1875, 1878.

Saint Joseph, Mo., Missouri River. Shad, 1877; California salmon, 1880.

Saint Joseph River, Elkhart, Ind. Shad, 1874.

Saint Joseph River, headwaters of, Hillsdale County, Mich. Penob-

scot salmon, 1873.

Saint Joseph River, Mies, Mich. California salmon, 1875; shad, 1873.

Saint Joseph River, North Branch, Mich. Penobscot salmon, 1873,

1873, 1873.

Saint Joseph River, Three Rivers, Mich. California salmon, 1876.

Saint Joseph River, tributaries of, Mich. Penobscot salmon, 1873.

Saint Joseph River. (See tributaries: Butternut Creek, Sand Creek,

Portage River, Indian Lake, Cold Water Lake, Lake of the Woods,

Morrison Lake, Barrow Lake, Muncy Lake, Diamond Lake, Sturgeon

Lake, Indian Creek, Dowagiac River, Williams Creek, Pearine Creek,

Pokagon Creek, Miller Creek.)

Saint Louis County, Minn., Fond du Lac. Schoodic salmon, 1875.

Saint Louis County, Minn. (See Duluth, Minn,; Fond du Lac, Minn.)

Saint Louis County, Mo. (See Saint Louks, Mo.)

Saint Louis, Mo., Mississippi River. Shad, 1877, 1878.

Saint Louis River, Fond du Lac, Minn. California salmon, 1878.

Saint Louis River, Pine County, Minn. California salmon, 1875, 1875.

Saint Malachy's Lake, Swift Count.y, Minn. California salmon, 1877.

Saint Marks, Cecil County, Md., Big Elk River. California salmon,

1879.

Saint Mary's, Mo., Saline River. California salmon, 1879.

Saint Mary's Lake, Swift County, Minn. Calilornia salmon, 1877.

Saint Mary's River, tributary of, Mich. Penobscot salmon, 1874.

Saint ]\lichael's River, Berlin, Md. Shad, 1879.

Saint Paul and Pacific Railroad Streams, Minn. California salmon, 1876.

Saint Paul, Minn., Mississippi River. Shad, 1872, 1874, 1877.

Saint Peter, Minn., Minnesota River. Penobscot salmon, 1875.

Salamanca, N. Y., Allegheny River. Shad, 1872.

Saleni, Conn., Gardiner's Lake. Schoodic salmon, 1876, 1877, 1878,

1879.

Salem County, N. J. (See Allowaystown, N. J. ; Woodstown, N. J.)

Salem Creek, Woodstown, N. J. California salmon, 1876.

Salem, Mass., Suntaug Lake. Schoodic salmon, 1878.

Salem, Mass., Wenham Lake. Schoodic salmon, 1878.

Salem, Va., Lake Spring. Schoodic salmon, 1880.

Salem, Va., Roanoke River. California salmon, 1880; shad, 1878.

Salem, Va., tributary of Roanoke River. California salmon, 1874.

Salina, Kans., Saline River. California salmon, 1878, 1879, 1880.
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Saline County, Ark., Saline Eiver. Shad, 1879.

Saline County, Ark. (See Benton, Ark.)

Saline County, Kans., Solomon Eiver. Shad, 1879.

Saline County, Kans. (See Brookville, Kans.; Salina, Kans.)

Saline Eiver, Benton, Ark. Shad, 1878; California salmon, 1878, 1878'

Saline Eiver, Saint Mary, Mo. California salmon, 1879.

Saline Eiver, Saline County, Ark. Shad, 1879.

Saline Eiver, Salina, Kans. California salmon, 1878, 1879, 1880.

Salisbury, Ala., Tallapoosa Eiver. Shad, 1878.

Salisbury, Bucks County, Pa., Aquetong Lake. Schoodic salmon, 1878.

Salisbury, Conn., Twin Lakes. Schoodic salmon, 1877, 1878.

Salisbury, Md., Wicomico Eiver. California salmon, 1879, 1879, 1880,

1880; shad, 1877, 1878, 1879.

Salisbury, N. C, Yadkin Eiver. California salmon, 1877, 1877, 1879.

Salisbury, Eowan County, jS". C, ponds tributary to Yadkin Eiver.

Schoodic salmon, 1878; shad, 1878, 1879.

Salisbury, Vt., Dunmore Lake. Schoodic salmon, 1876.

Salmon Creek, Avoca, N. C. Shad, 1878, 1878, 1879, 1879.

Salmon Creek, Mich. Penobscot salmon, 1874.

Salmon Creek, The Mill, N. C. Shad, 1878.

Salmon Falls Eiver. (See tributary: Newechewaurrock Lake, Tri Echo

Lake, Lorevrell's Pond, Cook's Pond.)

Salmon Lake, Cass County. California salmon, 1879.

Salmon Eiver, Granby, Conn. Schoodic salmon, 1880.

Salmon Eiver, N. Y. California salmon, 1873.

Salmon Eiver, N. Y. Penobscot salmon, 1873.

Salmon Eiver, Peru, N. Y. Penobscot salmon, 1875.

Salmon Eiver, Sand Bank, N. Y. California salmon, 1874.

Salmon Eun, N. J. Penobscot salmon, 1873.

Salmon Stream, Me. Penobscot salmon, 1874, 1875.

Salt Creek, Mexico, Mo. Shad, 1877.

Salt Lake. (See tributaries: Jordan Eiver, Ogden and Weber Rivers,

and Upper Bear Eiver.)

Salt Lake County, Utah. (See Jordan, Utah.)

Saltonstall Lake, East Haven, Conn. Schoodic salmon, 1877, 1878,

1S79.

Salt Eiver, Shelby County, Mo, California salmon, 1880; shad, 1880.

Salt Eiver, Shepherdsville, Ky. Shad, 1879, 1880.

Saltville, Va., North Fork, Holstein. Schoodic salmon, 1880.

Saluda Eiver, Greenville, S. C. California salmon, 1880.

Saluda Eiver, S. C. California salmon, 1880.

Sampson County, N. C, Six Euns. Shad, 1877.

Sampson County, K C. (See Six Euns, K. C.)

San Antonio Eiver, San Antonio, Tex. Shad, 1879.

San Antonio, Tex., San Antonio Eiver. Shad, 1879.

Sand Bank, N. Y., Beaver Creek. California salmon, 1874.

S. Mis. 110 64
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Sand Bank, N. Y., Salmon Eiver. California salmon, 1874.

Sand Creek, Hillsdale County, Mich, Califoraia salmon, 1873.

Sand Lake, 111., Deep Lake. California salmon, 1876.

Sandstone Creek, Mich. California salmon, 1874.

Sandusky County, Ohio. (See Fremont, Ohio.)

Sandusky Kiver, Bucyrus, Ohio. California salmon, 1874.

Sandusky Eiver, Fremont, Ohio. California salmou, 1880; Penobscot
salmon, 1875; Schoodic salmon, 1870; shad, 1874, 1878, 1879, 1880.

Sandwich, Mass., Spectacle Pond. Schoodic salmon, 1876, 1877, 1880.

Sandwich, jST. H., Adams' Pond. Schoodic salmon, 1880.

Sandwich, N. H., Korth Pond. Schoodic salmon, 1880.

Sandwich, N. H., i3ond. Schoodic salmon, 1879.

Sandy Branch, Cecil County, Md., Sassafras Eiver. California salmon,

1879.

Sandy Creek, Orleans County, K. T. California salmon, 1874.

Sandy Hook, Conn., Halfway Eiver. Schoodic salmon, 1880.

Sandy Lake, Cass County, Minn. Schoodic salmon, 1879.

Sandy Pond, Lincoln, Mass. Schoodic salmon, 1876, 1877.

Sandy Spring, Md., pond. California salmon ; Schoodic salmon, 1880.

Sandy Spring, Md., stream. California trout, 1880.

Sandy Spring, Md., pond. Schoodic salmon, 1880.

San Francisco, Cal., Laguna Honda. Schoodic salmon, 1878.

San Francisco, Cal., tributary of Sacramento Eiver. California sal-

mon, 1876.

San Francisco, Cal., Woodward's Aquarium. Schoodic salmon, 1878.

San Francisco County, Cal. (See San Francisco, Cal.)

San Jose Water Co's Eeservoir, Cal. Whiteflsh, 1879.

San Marcus Eiver, Luling, Tex. Shad, 1879.

San Mateo County, Cal., Felch's Lake. Schoodic salmon, 1878.

Santa Clara County, Cal., San Jose Water Company's Eeservoir. White-
fish, 1879.

Santee Eiver. (See tributaries: Broad Eiver, Catawba Elver, Broad
Eiver, and Saluda Eiver.)

Sappington, Anne Arundel County, Md., tributary of Patuxent Eiver.
1879.

Sequoit Creek, N. Y. California salmon, 1874.

Saranac Eiver, West Plattsburgh, N. Y. Penobscot salmon, 1875.

Sassafras Eiver, Cecil County, Md. California salmon, 1880.

Sassafras Eiver, Frederick, Md. California salmon, 1876.

Sassafras Eiver, Md. Shad, 1877.

Sassafras Eiver, Middletown, Md. Shad, 1879.

Sassafras Eiv^er, Sandy Branch, Md. California salmon, 1879.

Satucket Eiver, East Bridgewater, Mass. Schoodic salmon, 1877, 1878.

Saugatuck Eiver, Conn. California salmon, 1876.

Saugatuck Eiver, Westport, Conu. Penobscot salmon, 1875.

Saugatuck Eiver. (See tributary: Main Eiver.)
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Saugus River, Mass. California salmon, 1876, 1877.

Sauk County, Wis., Spirit Lake. California salmon, 1877.

Sauk Lake, Todd County, Minn. California salmon, 1877.

Sauk Eiver, Stearns County, Minn. California salmon, 1877.

Sauk Eiver. (See tributaries: Osakin Lake and Pearl Lake.)

Saunders' Spring Branch, Scott County, Ky. California salmon, 1876.

Sautaug Lake, Lyunfield, Mass. Schoodic salmon, 1879.

Savage Creek, Franklinville, Md. California salmon, 1874.

Savage, Md., Middle Patuxent River. California salmon, 1878, 1878,

1878,1879.

Savage, Md., Patuxent River. California salmon, 1880; shad, 1879,

1880 (5 items).

Savage, Md., Little Patuxent River. California salmon, 1875, 1876,

1876, 1876.

Savage, Md., Patuxent River. California salmon, 1874, 1876, 1879.

Savage River, Swanton, Md. California salmon, 1877.

Savannah River, tributary of, Toca, Ga. California salmon, 1877.

Savannah River. (See triburary : Tugaloo River.)

Saxton River, Rockingham, Vt. Penobscot salmon, 1874.

Sayville, IST, Y., Roosevelt Creek. California salmon, 1874.

Sayville, I^. Y., Willow Brook. California salmon, 1876, 1877.

Scantic River, Windsor, Conn. Schoodic salmon, 1880.

Scbell City, Mo., Ovsage River. California salmon, 1880; shad, 1880.

Schoodic Lakes, Dobsis Stream, Me. Penobscot salmon, 1874.

School Section, Washington County, Minn. California salmon, 1876.

Schuylkill County, Pa., Schuylkill River. Schoodic salmon, 1878.

Schuylkill County, Pa. (See Swatara, Pa.)

Schuylkill River, Philadelphia, Pa. California salmon, 1877.

Schuylkill River, Pottstown, Pa. California salmon, 1878.

Schuylkill River, Reading, Pa. California salmon, 1875, 1878.

Schuylkill River, Schuylkill County, Pa. Schoodic salmon, 1878.

Scintman's Mill, Cecil County, IMd., Big Elk River. California salmon,

1878, 1880.

Scioto River, Columbus, Ohio. Shad, 1875, 1876.

Scioto River. (See tributary: Licking Reservoir.)

Scituate Ponds, West Scituate, Mass. Schoodic salmon, 1879, 1879.

Scotch Hall Fishery, X. C. (See Avoca, X. C.)

Scott County, Iowa. (See Big Rock, Iowa; Dixon, Iowa.)

Scott County, Ky., Big Spring Branch. California salmon, 1876.

Scott Countj^, Ky., Elkhorn Creek. Shad, 1878.

Scott County, Ky., Cane's Run. California salmon, 1876.

Scott County, Ky., Lane's Run. California salmon, 1876.

Scott County, Ky., McConnell's Run. California salmon, 1876.

Scott County, Ky., Saunders' Spring Branch. California salmon, 1876.

Scott County, Ky., Thomas' Spring Branch. California salmon, 1876.

Scott County, Minn., Credit Lake. California salmon, 1878.
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Scott County, Miun., lake. California salmon, 1876.

Scott County, Minn., O'Dowd's Lake. California salmon, 1877, 1878.

Scott County, Minn., Prior Lake. California salmon, 1876, 1877, 1877,

1877, 1878.

Scott County, Minn., Spring Lake. California salmon, 1878.

Scrautou, Pa., Paupock Lake. Scboodic salmon, 1879.

Scrantou, Pa., Tobylianna Lake. Scboodic salmon, 1879.

Seaford, Del., Little Xanticoke River. California salmon, 1880.

Seaford, Del., Xanticoke Eiver. California salmon, 1876, 1878, 1880j

shad, 1877, 1879, 1880.

Searle's Pond, Foster, R. I. Scboodic salmon, 1876.

Sebec Lake, Me. Penobscot salmon, 1874.

Seboois River, Howland, Me. Penobscot salmon, 1875.

Seboois River, Howland, Me. Penobscot salmon, 1874.

Seboois River, Wbitney Ridge, Me. Penobscot salmon, 1874.

Seguiu, Tex., Guadalupe River. Sbad, 1879.

Seneca, S. C, Seneca River. California salmon, 1878; sbad, 1880.

Seneca County, N. Y., Seneca Lake. California salmon, 1874.

Seneca Lake, Seneca County, N. Y. California salmon, 1874.

Seneca River, Seneca, S. C. California salmon, 1878; sbad, 1880.

Seneca River, S. C. California trout, 1880; California salmon, 1880,

1880 ; Scboodic salmon, 1880.

Sequoit Creek, Oneida County, N. Y. California salmon, 1875.

Sereno Lake, !N^evada County, Cal. Scboodic salmon, 1878.

Sereno Lake, Placer County, Cal. Scboodic salmon, 1878.

Sereno Lake, Summit, Placer County, Cal. Wbitefisb, 1877.

Severance's Ponds, Wis. California salmon, 1879.

Seymour Lake, Morgan, Vt. Scboodic salmon, 1876.

Sbadwell, Va., Rivanna River. Sbad, 1878.

Sbady Oak Lake, Miun. California salmon, 1877.

Sbaron, Mass., ponds. Scboodic salmon, 1880.

Sbaron Springs, Va,, Nortb Fork Holstou River. Califbrnia salmon,

1880.

Sbaron's Run, Nortbeast, Md. California salmon, 1880.

Sbasta County, Cal. (See Baird, Cal.; Redding, Cal.)

Sbawano County, Wis. (See Kesbeua, Wis.)

Sbawnee County, Kans. (See Silver Lake, Kans.; Topeka, Kans.)

Sbawngum Lake, N. J. California salmon, 1879.

Sbawsbine River, Billerica, Mass. Scboodic salmon, 1877.

Sbeboygan County, Wis., Elkbart Lake. Penobscot salmon, 1876.

Sbelby County, Ky., Clear Creek. California salmon, 1876.

Shelby County, Ky., Gist Creek. California salmon, 1876.

Shelby County, Ky., Salt River. Sbad, 1880.

Shelby County, Ohio. (See Sidney, Ohio.)

Shelby County, Tenn. (See Memphis, Tenn.) .

Shell Rock River, Iowa. California salmon, 1878.
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Shenandoah County, Ya. (See Mount Jackson, Va.; Strasburgh, Va.).

Shenandoah Kiver, North Fork of, Mount Jackson, Va. California sal-

mon, 1876.

Shenandoah Eiver, Korth Fork of, Strasburgh, Va. California salmon,

187C.

Shenandoah River, Riverton,Va. Shad, 1878.

Shenandoah Eiver, South Branch of,Va. Schoodic salmon, 1877.

Shenandoah River. (See tributaries: Cedar Creek, North Fork, and
South River.)

Shepherd's Lake, Ringwood, N. J. Schoodic salmon, 1879.

Shepherd's Pond, Morris County, N. J. Whitefish, 1876.

Shepherdsville, Ky., Salt River. Shad, 1879, 1880.

Sheppard's Brook, Battle Creek, Mich. California trout, 1880.

Sherburne County, Minn., Big Lake. Caliibrnia salmon, 1876.

Sherburne County, Minn., Briggs' Lake. California salmon, 1877, 1878.

Sherburne County, Minn., Clear Lake. California salmon, 1877.

Sherburne County, Minn., Hand Lake. California salmon, 1876.

Sherburne County, Minn., Lake Julia. California salmon, 1878.

Sherburne County, Minn., Rush Lake. California salmon, 1878.

Sherman, Conn., Green Pond. Schoodic salmon, 1878, 1879.

Sherman, Conn., Square Pond. Schoodic salmon, 1878.

Shetucket River, Conn. California salmon, 1874.

Shetucket River, Willimautic, Conn. Penobscot salmon, 1875.

Shetucket waters, Windham, Conn. Schoodic salmon, 1876.

Shiawassee County, Mich. (See Corunna Mich. ; Owosso, Mich.)

Shiawassee River, Corunna, Mich. Shad, 1874.

Shiawassee River, Holly, Mich. California salmon, 1876.

Shiawassee River, Owasso, Mich. California salmon, 1875.

Shields Lake, Rice County, Minn. California salmon, 1876, 1878.

Shoal Creek, Neosha, Mo. Shad, 1878.

Shoemaker's Eddy, Shoemaker's, Pa., Delaware River. California sal-

mon, 1878, 1879, 1880 (11 items).

Sibley County, Minn., Silver Lake. California salmon, 1877 ; Penob-

scot salmon, 1879.

Sibley County, Minn., Horseshoe Lake. California salmon, 1877.

Sidnej", Ohio, Little Miami River. California salmon, 1875.

Silver Creek, Madison County, Ky. California salmon, 1876.

Silver Creek, De Witt, Clinton County, Iowa. Schoodic salmon, 1878.

Silver Creek, Iowa. California salmon, 1878.

Silver Creek, Juab County, Utah. California salmon, 1876.

Silver Lake, Dexter, Mich. California salmon, 1878; whitefish, 1876.

Silver Lake, Dutchess County, N. Y. California salmon, 1874.

Silver Lake, Houston County, Minn. California salmon, 1878.

Silver Lake, Kans., Silver Lake. California salmon, 1878, 1879.

Silver Lake, Linden, Mich. Whitefish, 1876.

Silver Lake, Madison, N. H. Schoodic salmon, 1878.
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Silver Lake, N. J. California salmon, 1879.

Silver Lake, Portage, Wis. California salmon, 1878.

Silver Lake, Sibley County, Minn. California salmon, 1877.

Silver Lake, Silver Lake, Kans. California salmon, 1878, 1879.

Silver Lake, Stearns County, Minn. California salmon, 1877.

Silver Lake, Washington County, Minn. California salmon, 1877, 1879.

Silver Lake, Wis. Schoodic salmon, 1879.

Silver Lake, Woodstock, Mich. California salmon, 1878.

Sinking Creek, Lewisburgh, Greenbrier County, W. Va. California

salmon, 1878.

Sinnemahoning, Potter County, Pa. California salmon, 1879.

Sioux City, Iowa, Floyd Eiver. California salmon, 1875.

Sioux Eiver, Iowa. California salmon, 1879.

Sioux Eiver. (See tributary: Spirit Lake.)

Sir John's Eun, W. Va., Potomac Eiver. California salmon, 1875, 1877,

1878.

Sister Lakes, Van Buren County, Mich. California salmon, 1878.

Six Euns, Duplin County, l!}. C. Shad, 1879.

Six Euns, Sampson County, N. C. Shad, 1878.

Six Euns, Warsaw, N. C. Shad, 1879, 1879.

Sixteen Lake, Allegan County, Mich, California salmon, 1879.

Skaneateles, !N". Y., Oswego Eiver. California salmon, 1874, 1875.

Skeelman's Pond, Wabasha County, Minn. Schoodic salmon, 1879.

Skillmans Pond, Eed Wing, Minn. California salmon, 1877 ; Schoodic

salmon, 1877.

Skunk Eiver, Iowa. California salmon, 1878, 1879.

Slabtown, Frederick County, Md., Owens Creek. California salmon,

1874, 1876, 1876, 1876.

Slatersville Branch, E. I. Penobscot salmon, 1874, 1875, 1875, 1876.

Slatersville Eiver, E. I. California salmon, 1875.

Sleepy Eye Lake, Brown County, Minn. California salmon, 1878.

Smith Fork of Platte Eiver, Clinton County, Mo. California salmon,

1880.

Smith Pond, Norfolk, Conn. Schoodic salmon, 1876.

Smith's Ferry, Mass., Connecticut Eiver. Shad, 1874, 1875, 1877.

Smith's Grove, Ky., j)ond. Schoodic salmon, 1878.

Smith's Pond, Wolfeborough, K. C. California salmon, 1879.

Smoky Hill Eiver, Ellis, Kans. California salmon, 1880.

Smoky Hill Eiver, Ellsworth County, Kans. Schoodic salmon, 1879.

Smoky Hill Eiver, Ellsworth, Kans. California salmon, 1877, 1878,

1879, 1880 ; shad, 1879.

Smoky Hill Eiver, Hayes City, Kans. California salmon, 1880.

Smoky Hill Eiver, Fort Harker, Kans. California salmon, 1880.

Smoky Hill Eiver. (See tributaries : Saline Eiver, Spring Creek, Big

Creek, Chapman's Creek, Solomon and Salina Elvers.)

Smyth County, Va., Holston Eiver. Schoodic salmon, 1877.
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Smyth County, Va. (See Atkin's Tank, Va.)

Snipsic Lake, Eockville, Conn. Schoodic salmon, 1876, 1877, 1878,

1879.

Snow Hill, Md., Pocomoke Eiver. California salmon, 1878.

Snow Hill, Md., Pocomoke River. Shad, 1878.

Snow's Pond, North Rochester, Mass. Schoodic salmon, 1878.

Snyder County, Pa., Penn's Creek. California salmon, 1877.

Soft Water Lake, Kent County Mich. California salmon, 1876.

Soldier Eiver, Topeka, Kans. California salmon, 1878, 1879.

Solomon City, Kans., Solomon Eiver. California salmon, 1878, 1879,

1880.

Solomon Eiver, Beloit, Kans. California salmon, 1878, 1879.

Solomon Eiver, Saline, Kans. Shad, 1879.

Solomon Eiver, Solomon City, Kans. California salmon, 1878, 1879,

1880.

Somerset County, Md. (See Crisfield, Md.; Eden, Md.; Princess

Anne, Md.; Newtown, Md.)

Somerset County, N. J., North Branch Earitan Elver. California sal-

mon, 1879.

Somerset County, N. J., Eockaway Elver. California salmon, 1879.

Somerset County, N. J. (See Earitan, N. J.; South Branch, N. J.)

Somerset County, Pa. Schoodic salmon, 1878.

Somerset, Ky., Cumberland Eiver. Shad, 1878.

Somerset, Ky., Pitman Creek. Schoodic salmon, 1878.

Somerset, Mich., Easin Eiver. California salmon, 1875.

Sonoma County, Cal., Mark West Creek. Whitefish, 1879.

South Abington, Mass. Schoodic salmon, 1876.

South Anne Eiver. (See tributary: Little Eiver.)

Southard's Lake, Eaisin Centre, Mich. California salmon, 1878.

South Branch, N. J., South Branch of Earitan Eiver. Penobscot
salmon, 1875.

South Carver, Mass. Schoodic salmon, 1876.

South Chicago, 111., Calumet Eiver. Shad, 1873.

South Coventry, Conn., Wangambourg Pond. Schoodic salmon, 1877.

South Coventry, Conn., Waramaug Pond. Schoodic salmon, 1878, 1879.

South Coventry, Conn., Waugaboniz Lake. Schoodic salmon, 1879.

South Elkhorn, Woodford County, Ky. California salmon, 1877.

South Fork Eiver, Morganton, N. C. California salmon, 1879.

South Hadley Falls, Mass., Connecticut Eiver. Shad, 1875, 1876, 1877,

1877.

Southampton County, Va. (See Franklin, Va.)

South Kent, Conn., Spectacle Pond. Schoodic salmon, 1876.

South Lawn, 111., Calumet Eiver. Penobscot salmon, 1874.

South Platte. (See tributaries: Green Lake and Clear Lake.)

Southport, Conn., Mill Eiver. Penobscot salmon, 1875, 1877.

Southport, Conn., Perry's Pond. Schoodic sahnon, 1880.
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Southport, Conn., Southport Pond. Schoodic salmon, 1879.

Southport Pond, Southport, Conn. Schoodic salmon, 1879.

Southport River. (See tributary : Main Kiver.)

South River, Greenville, Va. California salmon, 1878.

South River, Lexington, Va. California salmon, 1878, 1880; Schoodic

salmon, 1879.

South River, Waynesborough, Va. Shad, 1878.

South Toledo, Ohio, Maumee River. California salmon, 1877.

South Vernon, Windham County, Vt., Connecticut River. Shad, 1875,

1875.

South Weymouth, Mass., Weymouth Great Pond. Schoodic salmon,

1876, 1877, 1878.

South Windham, Conn., Balahack Brook. Schoodic salmon, 1877.

Spartanburgh County, S. C. (See Gaffney City, S. C; Spartanburgh,

Court-House, S. C.

Spartanburgh Court-House, S. C, Broad River. Shad, 1876.

Spartanburgh Court-House, S. C, Packlette River. California salmon,

1879.

Sparta, Wis., La Crosse River. California salmon, 1879.

Spectacle Pond, Sandwich, Mass. Schoodic salmon, 1876, 1877, 1880.

Spectacle Pond, South Kent, Conn. Schoodic salmon, 1876.

Spectacle Ponds, Kent, Conn. Schoodic salmon, 1877, 1878.

Spencer County, Ky. (See Taylorsville, Ky.)

Spencer Creek, Montgomery County, Ky. California salmon, 1877.

Spencerville, Md., Patuxent River. California salmon, 1878.

Spencerville, Md., tributary of Patuxent River. Schoodic salmon, 1878.

Spesutie Narrows, Havre de Grace, Md. Shad, 1877 (12 deposits), 1878

(10 deposits), 1879 (15 deposits), 1880 (10 deposits).

Spirit Lake, Iowa. Penobscot salmon, 1876.

Spirit Lake, Sauk County, Wis. California salmon, 1877.

Spoflford Lake, Chesterfield, K. H. Schoodic salmon, 1880.

Spot Pond, Stoneham, Mass. Schoodic salmon, 1878.

Sprague's Pond, Charlotte, Me. Schoodic salmon, 1878.

Spring Branch, Iowa. California salmon, 1879.

Spring Brook Creek, Kalamazoo, Mich. California salmon, 1874.

Spring Brook, Cayuga County, N. Y. California salmon, 1879.

Spring Brook, Ontario County, N. Y. California salmon, 1879.

Spring Brook, Toledo, Ohio. California salmon, 1880.

Spring Brook, Wheatland, N. Y. California salmoa, 1878.

Spring Creek, Bellefonte, Pa. California salmon, 1874.

Spring Creek, Brookville, Kans. California salmon, 1878, 1879.

Spring Creek, Caledonia, Livingston County, N. Y. Schoodic salmon^

1878.

Spring Creek, Delaware, Iowa. California salmon, 1875.

Spring Creek, Fillmore County, Minn. California salmon, 1878.

Spring Creek, Fort Harker, Kans. Schoodic salmon, 1880.
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Spring Creek, Livingston County, N. Y. California salmon, 1879, 187^,

Spring Creek, Lodi, Wis. California salmon, 1878.

Spring Creek, Monroe County, N. Y. California salmon, 1878, 1878.

Spring Creek, jS'ewville, Pa. California salmon, 1877.

Spring Creek, Oneida County, N. Y. California salmon, 1878.

Spring Creek, Eice County, Minn. California salmon, 1878.

Spring Creek, Trivoli, Kans. Schoodic salmon, 1880.

Spring Creek, Tompkins County, N. Y. California salmon, 1878.

Spring Creek, Wetmore, Kans. California salmon, 1878, 1879.

Springfield, Mo., James Eiver. Shad, 1877.

Springfield, IST. H., Star Pond. Schoodic salmon, 1879.

Spring Lake, Dakota County, Minn. Schoodic salmon, 1879.

Spring Lake, Scott County, Minn. California salmon, 1878.

Spring Pond, Lynn, Mass. Schoodic salmon, 1878.

Spring Eiver, Carthage, Mo. California salmon, 1878, 1879.

Spring Valley, Minn., tributary of Eoot Eiver. California salmon, 1878.

Spriugville, Iowa, Cedar Eiver. California salmon, 1875.

Spruce Creek, Herkimer County, N. Y. California salmon, 1874.

Spunk Creek, Avon, Minn. California salmon, 1877.

Squam Lake, Holderness, N. H. Schoodic salmon, 1879.

Square Lake, Washington County, Minn. California salmon, 1876.

Square Pond, Sherman, Conn. Schoodic salmon, 1878.

Stacy, Minn., Goose Creek. California salmon, 1879.

Stafford Springs, Conn., Stafford Springs Eeservoir. Schoodic salmon,

1878, 1879.

Stafford Springs Eeservoir, Stafford Springs, Conn. Schoodic salmon,

1878, 1879.

Stark, N. H., North Pond. Schoodic salmon, 1880.

Star Pond, Springfield, N. H. Schoodic salmon, 1879.

Staunton Elver, Big Spring Depot, Va. California salmon, 1876.

Staunton Eiver, Staunton Station, Va. Shad, 1875.

Staunton Eiver, Va. California salmon, 187-.

Staunton Station, Montgomery County, Va., Staunton Eiver. Shad,

1875.

Staunton, Va., Middle Eiver. Schoodic salmon, 1879.

Stearns County, Minn., Cornelian Lake. California salmon, 1877, 1878.

Stearns County, Minn., Grand Lake. California salmon, 1876, 1878.

Stearns County, Minn., Kimball Lake. California salmon, 1877, 1878.

Stearns County, Minn., Pearl Lake. California salmon, 1876, 1878.

Stearns County, Minn., Pleasant Lake. California salmon, 1876, 1877,

1878.

Stearns County, Minn., Saint John's Lake. California salmon, 1878.

Stearns County, Minn., Sauk Eiver, California salmon, 1877.

Steams County, Minn., Silver Lake. California salmon, 1877.

Stearns County, Minn. (See Avon, Minn.)

Steele County, Minn., Owatonna Eiver. California salmon, 1875 ; Penob-

scot salmon, 1875 ; Schoodic salmon, 1875.
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Steele County, Miun. (See Owatonna, Minn.)

Steers' Pond, IsTorth Scituate, E. I. Schoodic salmon, 1876, 1878.

Stevens County, Minn. California salmon, 1876.

Stevens County, Minn., Donnelly Lake. California salmon, 1878.

Stevens County, Minn., Engle Lake. California salmon, 1878.

Stevens County, Minn., forks of Otter Tail and Bois des Sioux Elvers.

California salmon, 1877.

Stevens County, Minn., Frog Lake. California salmon, 1878.

Stevens County, Minn., Gavin's Lake. California salmon, 1878.

Stevens County, Minn., Lake Foss. California salmon, 1879.

Stevens County, Minn., McCarthy's Lake. California salmon, 1877.

Stevens County, Minn., Pomme de Terre Eiver. California salmon,

1877, 1877, 1877.

Stewartstown, N. H., Diamond Pond. Schoodic salmon, 1880.

Still Eiver, Brookfleld, Conn. Schoodic salmon, 1880.

Stillwater, Minn., Saint Croix Eiver. California salmon, 1876.

Stockbridge, Mass., Lake Mahkeenac. Schoodic salmon, 1878, 1879,

1880.

Stocker's Pond, Grantham, N. H. Schoodic salmon, 1879.

Stockton, Ga., Allapahaw Eiver. Shad, 1879.

Stokes County, N. C. (See Germanton, N. C.)

Stoneham, Mass., Spot Pond. Schoodic salmon, 1878.

Stoner Creek, Clark County, Ky. California salmon, 1876.

Stoney Branch, Bel Air, Md. California trout, 1880.

Stoney Eun, Baltimore, Md. California trout, 1880 ; Schoodic salmon,

1879.

Stoney Eun, Waverly, Md. California trout, 1880.

Stony Creek, Pa. California salmon, 1876.

Stony Lake, La Porte, Ind. Schoodic salmon, 1880.

Storm Lake, Iowa. Penobscot salmon, 1876.

Storm Lake, Iowa, Des Moines Eiver. California salmon, 1875.

Storm Lake, Iowa, Storm Lake. California salmon, 1875.

Storm Lake, Storm Lake, Iowa. California salmon, 1875.

Storm Sirring, Iowa., tributary of Mississippi Eiver. California salmon,

1875.

Strafford County, N. H. (See Milton, N. H. ; New Durham, K H.)

Straits Lake, Oak County, Mich. Whiteflsh, 1876.

Stranger, Kans., Stranger Eiver. California salmon, 1878, 1879.

Stranger Eiver, Stranger, Kans. California salmon, 1878, 1879.

Strasburgh, Va., Cedar Creek. California salmon, 1876.

Strasburgh, Ya., North Fork, Shenandoah Eiver. California salmon,

1876.

String Lake, Cottonwood County, Minn. California salmon, 1876.

Strode's Creek, Clark County, Ky. California salmon, 1876.

Strouble's Creek, Va. Schoodic salmon, 1878.
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Strubel's Lake, Andover, Sussex County, IN". J. Schoodic salmon,

1878.

Sturgeon Lake, Colton, Mich. California salmon, 1876.

Style's Pond, Waterford, Vt. Schoodic salmon, 1878.

Sucker Brook, Fall Kiver, Mass. Schoodic salmon, 1878.

Sudbury Eiver, Framingham, Mass. Schoodic salmon, 1876, 1877.

Suflblk County, N. Y. (See Sayville, N. Y.)

Suffolk, Va., south branch of Nansemond Eiver. Shad, 1878.

Sugar Lake, Platte County, Mo. California salmon, 1880.

Sugar Lake, Wright County, Minn. California salmon, 1877.

Sugar Eiver, Brodhead, Wis. California salmon, 1879.

Sullivan County, N. H. (See Acworth, N. H. ; Charlestown, N. H.
j

Grantham, N. H. ; Springfield, JST. H.)

Sullivan County, K Y. (See Liberty, N. Y.)

Sulphur Spring, Md., pond, tributary of Patapsco Eiver. California

trout, 1880 ; Schoodic salmon, 1880.

Summer Hill Lake. (See tributary : Spring Brooks.)

Summers County, W. Va. (See Hinton, W. Va.)

Summit of Sierra, Tahoe, and Donner Lakes. Whitefish, 1879.

Summit, Placer County, California, Sereno Lake. Whitefish, 1877.

Sumter County, &c., Lynch's Creek. Shad, 1880.

Sunapee Lake, Newbury, N. H. Schoodic salmon, 1878, 1879.

Sunapee Lake, N. H. Schoodic salmon, 1880.

Sunfish Lake, Dakota County, Minn. California salmon, 1876.

Sunflower Eiver, Friar's Point, Miss. Shad, 1878.

Suntaug Lake, Salem, Mass. Schoodic salmon, 1878.

Superior Lake. (See tributaries : Saint Louis Eiver, Twin Lakes, and
Big Lake.)

Surrey, Clare County, Mich., Crooked Lake. California salmon, 1878
j

Schoodic salmon, 1878.

Surry, Me., Patten's Brook. Penobscot salmon, 1876.

Susquehanna County, Pa., Heart Lake. Schoodic salmon, 1880.

Susquehanna County, Pa., Tigley Lake. Schoodic salmon, 1880.

Susquehanna Eiver, Branch of, Swatara, Pa. California salmon, 1875.

Susquehanna Eiver, Battery Light, Md. Shad, 1879, 1879, 1879, 1879.

Susquehanna Eiver, Chicquesalungo, Pa. California sa:lmon, 1875, 1877,

1877.

Susquehanna Eiver, Donegal, Pa. California salmon, 1875.

Susquehanna Eiver, Georgetown, Pa. Shad, 1880.

Susquehanna Eiver, Harrisburgh, Pa. Shad, 1879, 1880.

Susquehanna Eiver, Havre de Grace, Md. Shad, 1876, 1877 (7 deposits),

1878 (2 deposits), 1879 (3 deposits), 1880 (11 deposits.)

Susquehanna Eiver, Marietta, Pa. California salmon, 1875, 1877, 1877,

1877, 1880.

Susquehanna Eiver, Md. Schoodic salmon, 1879.

Susquehanna Eiver, North Branch, Chillisquaque, Pa. California sal-

mon, 1877.
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Susquebanna River, Old Bay Fishery, Md. Sliad, 1879, 1879, 1879.

Susquebanua River, Port Deposit, Md. Shad, 1879, 1879.

Susquehanna River, Swan Creek, Md. Shad, 187G, 1880.

Susquehanna River, tributary of, Coneloquinet, Pa. California salmon,

1876.

Susquehanna River, tributary of, Chiques, Pa. California salmon, 1876.

Susquehanna River, tributary of, Columbia, Pa. California salmon, 1876.

Susquehanna River, tributary of, Harrisburg, Pa. California salmon,

1872, 1873, 1876.

Susquehanna River, tributary of, Marietta, Pa. California salmon,

1876.

Susquehanna River, tributary of, Swatara, Pa. California salmon, 1876.

Susquehanna Riv^er, ujjper waters of. Pa. Penobscot salmon, 1880.

Susquehanna River, Watson's Island, Md. Shad, 1880 (8 items).

Susquehanna River. (See tributaries: Blackston, Pawcatuck and Pa-
tuxent Rivers, Deer Creek, Octorora Creek, Spesutie ifarrows, North
East, Cohocton River, Swatara Creek, Chiquesalunga Creek, Done-
gal Creek, Codorus Creek, Yellow Breeches Creek, Donegal Springs,

Pine Creek, Coneloquinet Creek, Mahantonga River, Bald Eagle River,

Buffalo Creek, Stony Creek, Maiden Run, Bowman's Creek, Maiden
Creek, Spring Creek, Penn's Creek, Kettle Creek, Trout Run, Juniata

River, Harvey's Lake.)

Sussex County, Del. (See Seaford, Del.)

Sussex County, JST. J., Drake's Pond. Schoodic salmon, 1879.

Sussex County, N. J., Swartswood Lake. California salmon, 1879.

Sussex County, N. J. (See Andover, N. J.)

Suwanee River. (See tributaries : AUapahaw River and Little River.)

Swan Creek, Harford County, Md., Susquehanna River. Shad, 1876,

1880.

Swannanoa River, Buncombe County, N. C. California salmon, 1877
j

California trout, 1880.

Swanton, Md., North Branch of Potomac River. California salmon,

1878.

Swanton, Md., Savage River. California salmon, 1877.

Swanton, Yt., Missisquoi River. California salmon, 1873; shad, 1874.

Swartswood Lake, Sussex County, N. J. California salmon, 1879.

Swatara Creek, Dauphin County, Pa. Penobscot salmon, 1874.

Swatara Creek, Pa. California salmon, 1874.

Swatara, Pa., Swatara River. California salmon, 1875, 1876, 1877.

Swatara River, Swatara, Pa. California salmon, 1875, 1876, 1877.

Swedesborough, N. J., Oldmau's Creek. California salmon, 1876.

Swift County, Minn., Hassel Lake. California salmon, 1878.

Swift County, Minn., Saint Malachy's Lake. California salmon, 1877.

Swift County, Minn., Saint Mary's Lake. California salmon, 1877.

Swift County, Minn, (See Benson, Minn.)

Syke's Pond, Wis. California salmon, 1879.

Sykesville, Md., Patapsco River. California salmon, 1876, 1878.
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Sykesville, Md., stream. California trout, 1880.

Sylvan Lake, Dutchess County, N. Y. Schoodic salmon, 1879.

Tahoe Lake, Placer County, Cal. Whitefish, 1877, 1879.

Tahoe Lake, Nevada County, Cal. Whitefish, 1879.

Takota Lake, Le Sueur County, Minn. California salmon, 1879.

Talbot County, Md. (See Eastou, Md.; Sherwood Mills, Md.; Trappe,

Md.; Wye Mills, Md.; Cordova Station, Md.)

Tallahatchie River, La Fayette County, Miss. Shad, 1878, 1879.

Tallahatchie Eiver. (See tributary : Tippa Eiver.)

Tallapoosa County, Ala. (See Salisbury, Ala.)

Tallapoosa River, Montgomery, Ala. Shad, 1877.

Tallapoosa River, Salisbury, Ala. Shad, 1878.

Tama City, Tama County, Iowa, Iowa River. Schoodic salmon, 1878.

Tama County, Iowa. (See Tama City, Iowa.)

Tangipahoa County, La. (See Amite City, La.; Tickfaw, La.)

Tangipahoa, Miss., Tangipahoa River. California salmon, 1876.

Tangipahoa River, Amite City, La. California salmon, 1876,

Tangipahoa Eiver, La. California salmon, 1875.

Tangipahoa River, Tangipahoa, Miss. California salmon, 1876.

Tank Station, Md., North Patapsco River. California salmon, 1874,

1876, 1876, 1876, 1878, 1878, 1879.

Tank Station, Carroll County, Md., Patuxent River. California salmon,

1877.

Tanner's Creek, Guilford, lud. California salmon, 1874, 1876.

Tanner's Lake, Washington County, Minn. California salmon, 1878.

Tannery, Md., Evitt's Creek. California salmon, 1874.

Tarlton Pond, Piermont, N. H. Schoodic salmon, 1879.

Tar River, Granville County, N. C. Shad, 1877, 1878, 1878.

Tar River, Rocky Mount, N. C. Shad, 1879, 1879.

Taunton River, Bridgewater, Mass. Shad, 1876, 1877.

Taunton River, Middleborough, Mass. Shad, 1876, 1877.

Taylor County. Ky., Pittman Creek. California salmon, 1877.

Taylor County, W. Va. (See Grafton, ^Y. Va.)

Taylor's Falls, Chisago County, Minn. California salmon, 1875.

Taylorsville, Spencer County, Ky., Asher's Creek. Schoodic salmon,

1878.

Taylorsville, Va., Little River. Shad, 1878.

Tehama, Cal., Sacramento River. Shad, 1873, 1876, 1877, 1878, 1880.

Tehama County, Cal. (See Tehama, Cal.)

Teuburg Brook, Fillmore County, Minn. California salmon, 1878.

Ten Mile Creek, Boyd's, Md. California salmon, 1878.

Tennessee River, Chattanooga, Tenn. Shad, 1876, 1879.

Tennessee River, Johnsonville, Tenn. Shad, 1879.

Tennessee River. (See tributaries: Pigeon River, French Broad River,

Eastannallec Kiver, Holston River, North Fork of Holston River and

South Fork Holston River.)
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Tensas Kiver, E, E. crossiug, Madison County, La. Shad, 1879.

Tensas Eiver, (See tributary : Bayou Macon.)

Terre Haute, Ind., Wabash Eiver. Shad, 1878, 1870.

Terry Lake, Washington County, Minn. California salmon, 1876.

Thames Eiver, brooks tributary to, Willimantic, Conn. Schoodic sal-

mon, 1878, 1879.

Thames Eiver, tributary of. Conn. Penobscot salmon, 1873.

Thames Eiver, Putnam, Conn. Shad, 1874.

Thames Eiver. (See tributaries : Quinnebaug Eiver, Shetucket Eiver,

[N^atchaug Branch, Katchaug Eiver.)

The MiU, Bertie County, N. C, Salmon Creek. Shad, 1878.

Thomas' Spring Branch, Scott County, Ky. California salmon, 1876.

Thompsonville. Conn., tributaries of the Connecticut Eiver. Schoodic

salmon, 1878.

Thorn Apple Lake, Barry County, Mich. California salmon, 1875.

Thorn Apple Lake, Eaton County, Mich. California salmon, 1875.

Thornton, N. H., tributary of Merrimack Eiver. Penobscot salmon,

1873.

Three Lakes, Marquette County, Mich. California salmon, 1876.

Three Mile Lake, Chippewa County, Wis. California salmon, 1877.

Three Elvers, Mich., Portage Eiver. California salmon, 1876.

Three Elvers, Mich., Saint Joseph Eiver. California salmon, 1876.

Three Euns, S. C. California salmon, 1880.

Tickfiiw, La., Amite Eiver. Shad, 1878.

Tickfaw, La., ISotalbauy Eiver. California salmon, 1876; shad, 1875.

Tiffin Eiver, Woodstock, Mich. California salmon, 1878.

Tigley Lake, Susquehanna County, Pa. Schoodic salmon, 1880.

Tilton, N. H., Winnipesaukee Eiver. Shad, 1877.

Timber Creek, Woodbury, N. J. California salmon, 1877.

Timber Creek, N. J. California salmon, 1877.

Tinkham Lake, Miles, Berrien County, Mich. Schoodic salmon, 1878.

Tippah County, Miss. (See Eipley, Miss.)

Tippah Eiver, Eipley, Miss. Shad, 1879.

Tippecanoe County, Ind. See La Fayette, Ind.

Tipton, Iowa, Cedar Eiver. California salmon, 1874, 1875.

Tittabawassee Eiver, Midland Mich. California salmon, 1875.

Tobacco Eun, Aberdeen, Md. California salmon, 1876.

Tobyhanna Lake, Scranton Pa. Schoodic salmon, 1879.

Toccoa, Ga., tributary of Savannah Eiver. California salmon, 1877.

Todd County, Minn., Osakin Lake. California salmon, 1877.

Todd County, Minn., Sauk Lake. California salmon, 1877.

Toledo, Ohio, Lake Erie. Whitefish, 1876, 1876.

Toledo, Ohio, Maumee Eapids. California salmon, 1878.

Toledo, Ohio, Maumee Eiver. Penobscot salmon, 1875; Schoodic sal-

mon, 1878, 1879.

Toledo, Ohio, Spring Brook. California salmon, 1880.
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Tolland County, Conn. (See Bolton, Conn.; Kockville, Conn. 5 South,

Coventry, Conn. ; Stafford Springs, Conn.)

Tolman Pond, Nelson, N. H. Schoodic salmon, 1880.

Tomah, Wis., Lemonweir Eiver. California salmon, 1879.

Tombigbee River, Aberdeen, Miss. Shad, 1878.

Tombigbee River, Columbia, Ala. Shad, 1879.

Tombigbee River, Demopolis, Ala. Shad, 1878.

Tombigbee River, Fulton, Miss. Shad, 1878.

Tompkins County, N. Y., Spring Creeks. California salmon, 1878.

Tom's River, Va. Schoodic salmon, 1878.

Tooele County, Utah, Twin Spring Creek. California salmon, 1876.

Topeka, Kans., Big Blue River. Shad, 1877. .

Topeka, Kans., Soldier River. California salmon, 1878, 1879.

Topeka, Kans., Wakarusa River. California salmon, 1880.

Torch Lake, Kalkaska County, Mich. California salmon, 1876.

Totes Run, Wythe County, Va. California salmon, 1879.

Totes Run, Wytheville, Va. California salmon, 1880.

Town Creek, Germanton, IST. C. California salmon, 1879.

Towner's Lake, Iowa California salmon, 1879.

Town Line, Calhoun County, Mich. California salmon, 1878.

Towsontown, Baltimore County, Md., Gunpowder River. California

salmon, 1878, 1879.

Transquaking River, Airey's Station, Md. California salmon, 1879
j

shad, 1879.

Transquaking River, Linkwood, Md. California salmon, 1879.

Transquaking River. (See tributary : Chickacomico River.)

Trappe River, Berlin, Md. California salmon, 1879, 1880.

Travis County, Tex. (See Austin, Tex.)

Tread Haven, Easton, Md. Shad, 1878.

Trenton, 111., pond. Schoodic salmon, 1878.

Trent River, Pollocksville, N. C. Shad, 1879.

Tri-Echo Lake, Milton, N. H. California salmon, 1879.

Trigg County, Ky., Little River. California salmon, 1877.

Trinity River, Dallas, Tex. Shad, 1879.

Trivoli, Kans., Bradley Spring. Schoodic salmon, 1880.

Trivoli, Kans., Spring Creek. Schoodic salmon, 1880.

Troup County, Ga. (See W^est Point, Ga.)

Trout Branch, Baltimore, Md. Schoodic salmon, 1880.

Trout Branch, Md. California trout, 1880.

Trout Run, Hardy County, W. Va. Schoodic salmon, 1878.

Trout Run, Perry County, Pa. California salmon, 1877.

Trout Run, Ralston, Pa. Penobscot salmon, 1880.

Trout Run, Williamsport, Pa. California salmon, 1879.

Truckee River, Reno, jSTev. California salmon, 1879.

Tuckahoe Creek, Hillsborough, Md. California salmon, 1876, 1878»

Tuckahoe, N. J., Tuckahoe Eiver. California salmon, 1876.
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Tuckaboe Eiver, Hillsborougli, Md. Shad, 1878, 1879.

Tuckahoe Eiver, N. J. California salmou, 1878.

Tuckalioe Eiver, Tuckaboe, N. J. California salmon, 1876.

Tugaloo Eiver, E. E. Crossing, Habersbam County, Ga. Sbad, 1879.

Tugaloo Eiver, S. C. California salmon, 1880.

Tugaloo Eiver. (See tributaries : Seneca Eiver and Martin's Creek.)

Tulare County, Cal., Tulare Lake. Scboodic salmon, 1878; wbiteflsh,

1875, 1879.

Tulare Lake, Cal. Whitefisb, 1875, 1879.

Tulare Lake, Tulare County, Cal. Scboodic salmon, 1878.

Tunnel City, Wis., Lemonweir Eiver. California salmon, 1879, 1879.

Turkey Eiver, Clermont, Iowa. California salmon, 1875.

Turkey Eiver, Fayette, Iowa. California salmon, 1875.

Turkey Eiver, Greeley, Iowa. California salmou, 1875.

Turkey Eiver, Iowa. California salmou, 1879, 1879.

Turkey Eiver, Mayuard, Iowa. California salmon, 1875.

Turkey Eiver, West Union, Iowa. Penobscot salmon, 1875.

Turtle Lake, Eamsey Countj^, Minn. California salmon, 1876.

Tuscaloosa, Ala., Black Warrior Eiver. Shad, 1879.

Tuscaloosa County, Ala. (See Tuscaloosa, Ala.)

Tuscarawas County, Obio. (See New Comerstown, Obio.)

Tuscarawas Eiver, I^Tew Comerstown, Obio. California salmon, 1878.

Twin Lake, Elgii^ 111. California salmon, 1875.

Twin Lake, Grant County, Minn. California salmon, 1878.

Twin Lake, Iowa. Penobscot salmon, 1876.

Twin Lake, Petosky, Micb. Whitefisb, 1876.

Twin Lakes, Chapinsville, Conn. Scboodic salmon, 1876, 1879.

Twin Lakes, Dakota County, Minn. California salmon, 1878, 1880.

Twin Lakes, Kalamazoo County, Mich. California salmon, 1875.

Twin Lakes, Pine County, Minn. California salmon, 1875.

Twin Lakes, Pomeroy, Iowa. California salmon, 1875.

Twin Lakes, Eichmond, McHeury County, 111. Scboodic salmon, 1878.

Twin Lakes, Salisbury, Conn. Scboodic salmon, 1877, 1878.

Twin Lakes, Washington County, Minn. California salmon, 1877.

Twin Spring Creek, Tooele County, Utah. California salmon, 1876.

Tye Eiver, Nelson County, Va. California salmon, 1876 ; Scboodic sal-

mon, 1877.

Tygart's Valley Eiver, Barbour County, W. Va. California salmon,

1879, 1880.

Tygart's Valley Eiver, Eandolpb County, W. Va. California salmon,

1879, 1880.

Tygart's Valley Eiver, Grafton, W. Va. Shad, 1879.

Tygart's Valley Eiver, tributary of, Eandolpb County, W. Va. Scboodic

salmon, 1878.

Tygert Eiver, Carter County, Ky. California salmon, 1878.

Tyrone, Pa., Juniata Eiver. California salmon, 1879.
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Ulcofanhaucliee Ifiver, Coviugton, Ga. Shad, 1879.

Union Bridge, Md., Pipe Creek. California salmon, 1874.

Union Bridge, Md., i)ond tributary to Big Pipe Creek. Schoodic sal-

mon, 1879.

Union County, l*a. (See Lewisburgh, Pa.; Mifflinburgh, Pa.)

Union Lake, Kice County, Minn. California .salmon, 1878.

Union Springs, Ala., Conecuh River. Shad, 1879.

Union Springs, Ala., Pea Riv^er. Shad, 1879.

Uniontowu, D. C, pond. California trout, 1880.

Unionville, Md., pond. California trout, 1880; Schoodic salmon, 1880.

Unity, Me., ])ond. Schoodic salmon, 1879.

Unkechewalom Pond, Lunenburgh, Mass. Schoodic salmon, 1876, 1877.

Upper Bear River, Rich County, Utah Territory California salmon,

1876, 1876.

Upper Creek, Burke County, X. C. Califoruia trout, 1880.

Upper Creek, Morgantown, N. C. California salmon, 1879.

Upper Paxton, Dauj^hin County, Pa., Mahantonga River. California

salmon, 1873.

Upton's Pond, Dutchess County, IST. Y. Schoodic salmon, 1879.

Utah County, Utah, Mill Creek. California salmon, 1876.

Utica, Mich., Clinton River. Califoruia salmon, 1875,

Vaduais Lake, Ramsey County, Minn. California salmon, 1876.

Valley Falls, Kans., Delevan River. California salmon, 1880.

Valley Pond, Woodbridge, Conn. Schoodic salmon, 1877, 1878.

Van Bureu County, Buck's Creek. California salmon, 1879.

Van Buren County, Mich., Dowagiac River. California salmon, 1879.

Van Buren County, Mich., Mill Stream. California salmon, 1879.

Van Bureu County, Mich., Sister Lakes. Calitornia salmon, 1878.

Van Buren County, Mich., Almena, Mich., I'aw-Paw, Mich.

Vanceburgh, Ky., Kinniconick Creek. Schoodic salmon, 1878.

Vaughan, Miss., Big lilack River. Shad, 1878.

Venango, Kans., i)ond. Schoodic salmon, 1880.

Verdigris River, Independence, Kans. California salmon, 1878, 1879.

Vergennes, Vt., Otter Creek. Shad, 1873, 1871.

Vermillion River, south branch of, Dakota County, Minn. California

salmon, 1878.

Vermillion River, "VVjimego, Kans. California salmon, 1878, 1879, 1880.

Vernon County, iVIo. (See Schell City, Mo.)

Vernon River, Mount Vernon, Ohio. California salmon, 1879.

Verona Lake, X. J. California salmon, 1879.

Versailles, Ky., i)ond. Schoodic salmon, 1878.

Vigo County, Ind. (See Terre Haute, Ind.)

Vineland, X. J., Maurice River. California salmon, 1876.

Volga River, Fayette, Iowa. California salmon, 1875.

Volga River, Greeley, Iowa. California salmon, 1875.

Volga River, Iowa. California salmon, 1879.

Voluntown, Conn., Beach Pond. Schoodic salmon, 1876

S. Mis. 110 65
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Wabasli County, Ind. (See Wabash, Ind.)

Wabash, lud , Wabash River. California salmon, 1876, 1876.

Waliash River, La Fayette, Ind. Shad, 1880.

Wabash River, Loganspoit, Ind. Shad, 1873, 1874.

Wabasli River, Terre Haute, Ind. Shad, 1878, 1879.

Wabash liiver, Wabash, Ind. Calilbrnia salmon, 1876, 1876.

Wabash River. (See tributaries : Embarrass River, Mississinewa River,

White River.)

Wabasha County, Minn., Mazeppa. California salmon, 1876, 1878.

Wabasha County, Minn., North Branch Zumbro. California salmon,

1878.

Wabasha County, Minn., Skellmau's Pond. Schoodic salmon, 1879.

Wabasha County, Minn. (See Lake City, Minn. ; Mazeppa, Minn.)

Waconica Lake, Carver County, Minn. California salmon, 1878.

Wakarusa River, Topeka, Kans. California salmon, 1880.

Wakasa River, Ottawa, Kans. California salmon, 1878, 1879.

Wake County, IST. C, Neuse River. Shad, 1877.

Wake County, N. C. (See Neuse, K C; Raleigh, K. C.)

Wakefield, Md., Pipe Creek. California salmon, 1874, 1876.

Wakefield, Mass., Lake Quanuai)owitt. Schoodic salmon, 1877, 1878,

1879.

Wakefield, N. H., East Poud. Schoodic salmon, 1879.

Wakefield, 2^. H., Lorewell's Pond. California salmon, 1879.

Wakefield, N. H., Newechewaunock Lake. California salmon, 1879.

Waldo County, Me. (See Unity, Me.)

Walhondiug River, Coshocton, Ohio. California salmon, 1877.

Walker Creek, Fillmore County, Minn. California salmon, 1878.

Walker, Iowa, Big Rock Creek. California salmon, 1875.

Walker's Pond, Boscawen, N. H. Schoodic salmon, 1880.

Walker's Pond, Conway, K. II. Schoodic salmou, 1880.

Walkersville, W. Va., V\'est Fork of Monongahela. California salmon,

1878.

Walkill River. (See tributary: Greenwood Lake.)

Walled Lake, Oak County, Mich. Whitefish, 1876.

Waller County, Tex. (See Hempstead, Tex.)

Wall Lake, Iowa. California salmon, 1879, 1879.

Walloon Lake. (See tributary: Bear Creek.)

Wallow Lake, Charlevoix County, Mich. California salmon, 1878.

Wall's Lake, Oakland County, Mich. Penobscot salmon, 1873.

Wallum Pond, Burrillville, R. I. Schoodic salmon, 1876, 1878.

Walnut River, EI Dorado, Kans. California salmon, 1878, 1879} Shad,

1879.

Walnut River, Great Bend, Kans. California salmon, 1 878, 1879; Shad,

1879.

\Valter Creek, Monroe County, N. Y. California salmon, 1878.
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Walthara, Mass., Hardy's Pond. Schoodic salmon, 1877, 1878, 1879, 1880.

Walworth County, Wis., Bootbe's Creek. California salmon, 1878.

Walworth County, Wis., Geneva Lake. California salmon, 1875, 1876,

1877, 1878, 1879; Schoodic salmon, 187G, 1878, 1879.

Walworth County, Wis., Perch Lake. California salmon, 1878.

Walworth County, Wis. (See Geneva, Wis.)

Wamego, Kans., Vermillion Kiver. California salmon, 1878, 1879, 1880.

Wangambourg Pond, South Coventry, Conn. Schoodic salmon, 1877.

Wanou8co])<)nus Lake, Lakeville, Conn. Schoodic salmon, 187G, 1877,

1879.

Wantonwan County, Minn., Cedar Lake. California salmon, 1879.

Wapakoneta, Ohio, Auglaize River. California salmon, 1875.

Wapello County, Iowa. (See Ottumwa, Iowa.)

Wapsie Kiver, Iowa. California salmon, 1878, 1879.

Wapsie Kiver. (See Wapsipinecon Kiver.)

Wapsij)inecon River, Anamosa, Iowa. California salmon, 1874, 1875.

Wapsipinecon River, Dixon, Iowa. California salmon, 1874.

Wapsipinecon River, Independence, Iowa. California salmon, 1875.

Wai)8ipinecon River, Oxford, Iowa. California salmon, 1875.

Waramaug Lake, New Preston, Conn. Schoodic salmon, 1877.

Waramaug Pond, South Coventry, Conn. Schoodic salmon, 1878, 1879.

W^aramaug Pond, Warren, Conn. Schoodic salmon, 1876.

Warden's Pond, Kingston, R. I. Schoodic salmon, 1878.

Warner, N. H., Bean Pond. Schoodic salmon, 1880.

Warren and Barrington Rivers, R. I. Shad, 1877.

Warren, Conn., Waramaug Pond. Schoodic salmon, 1876.

Warren County, Ky., Barren River. California salmon, 1877, 1878;

shad, 1878.

Warren County, Ky., Ja8i)er River. California salmon, 1878.

Warren County, Ky. (See Bowling Green, Ky.; Smith's Grove, Ky.)

Warren County, N. J., Paulinskill Creek. California salmon, 1879.

Warren County, N. J. (See Oxford, N. J.)

Warren County, Pa., i)ond. Schoodic salmon, 1878.

Warren County, Va. (See Riverton, Va.)

Warren, Ind., Grapevine Creek. California salmon, 1875.

Warren, Md., Gunpowder River. California trout, 1880.

Warren, N. H., Baker's River. California salmon, 1876 ; Penobscot

salmon, 1876.

W^irren Kiver, Bristol County, K. I. Shad, 1874, 1875, 1877.

Warsaw, N. C, Six Runs. Shad, 1879, 1879.

W^arwick Pond, Warwick, R. I. Schoodic salmon, 1876.

Warwick, Kent County, R. I., Gorton's Pond. Schoodic salmon, 1876.

Warwick, Kent County, R. I., Warwick Pond, Schoodic salmon, 1876.

Waseca County, Minn., Clear Lake. California salmon, 1876.

Waseca County, Minn., Elysian Lake. California salmon, 1875, 1876,

1879, 1880; Schoodic salmon, 1875.
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Miuii.

Minn
Minn,

Minn.

Minn.

Washington County, D. C.

and Washington, D. C.)

Washington County, Kans
Kaus.)

Washington County

Washington County

Me. ; Danforth, Me
Washington County

Fairview, Md.; H
port, Md.)

Washington Count.y

Washington County

Washington County

Washington County

Washington County

1877.

Washington County

Washington County

Washington County

Washington County

Washington County

1877.

Washington County

Wasliington County

Washington County

Washington County

Washington County

1879.

Washington County

Washington County

Washington County

Washington County

Washington County

Washington County

Washington County

Washington County

shad, 1871, 1875.'

Washington County

Washington County

W^ashington County

Washington County

Washington County

(See Anacostia, D. C; Georgetown, D. C;

(See Clifton, Kans.; and Washington.

Me., Grand Lake. Schoodic salmon, 1878, 1879.

Me. (See Calais, Me.; Charlotte, Me.; Cooper,

; Eaton, Me. ; and Pembroke, Me.)

Md. (See Clear Spring, Md.; Chewsville, Md.;

agerstown, Md.; Weverton, Md.; and Williams-

, Bass Lake. California salmon, 1877.

, Brown's Creek. California salmon, 1876.

, Butts Lake. California salmon, 1876.

,
Clear Lake. California salmon, 1878.

,
Cornelian Lake. California salmon, 1876,

Minn., Eagle Lake. California salmon, 1876.

Minn., lake. California salmon, 1876.

Minn., Lake Elmo. California salmon, 1879.

Minn., Lakeland. California salmon 1876.

Minn., McKusic's Lake. California salmon, 1876,

Minn.,

Minn.,

Minn.,

Minn.,

Minn,

Minn.,

Minn
Minn.

Minn.

Minn.

N. C.

Marine Lake. California sahnon, 1876.

Pine Tree Lake. California salmon, 1876.

Bound Lake California saimon, 1876.

School Section. California salmon, 1876.

,
Silver Lake. California salmon, 1877.

Y,

, Square Lake. California salmon, 1876.

, Tanner's Lake. California salmon, 1878.

Terry Lake. California salmon, 1876.

Twin Lakes. California salmon, 1877.

(See Lakeland, Minn.; Stillwater, Minn.)

(See Plymouth, N. C.)

(See Foit Edward, ^^. Y.)

L, Pawtucket lliver. California salmon, 1875;

E. I. (See Kingston, 11. I.; Eichmoud, R. I.)

Va. (See Saltville, Va.)

Vt. (See Northtield, Vt.; Waterbury, Vt.)

Vt., Kettle Pond. Schoodic salmon, 1876.

Wis. (See RichtieJd, Wis.-)

Washington, D. C, East Branch Potomac Eiver, Shad, 1880.

items.)

Washington, D. C, Potomac Eiver. Shad, 1878, 1880.

Washington, Kans., Mill Creek. California salmon, 1878, 1879.

(21
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Wasiiiiiiitoii Lake, Le Sueur County, Minu. California salmon, 1878.

Wasliiiiiiton, Mo., Missouri River. Shad, 1872.

Washita River. (See tributaries: Quactuto, Sabine, Saline, and Caddo
Kiveis.)

Washoe ('ounty, Nev. (See iveuo, Nev.)

Wiushtenaw County, Mich., Huron River. California salmon, 1870.

Washtenaw County, Mich., Whitmore Lake. Penobscot salmon, 1873.

Washtenaw County, Mich. (See Chelsea, Mich,; Dexter, Mich.)

Watauga County, N. C, ponds. California trout, 1880.

Waterbury, Y t., Wiuooski River. Shad, 1877.

Wateree River, Richland County, S. C. Shad, 1880 ; California salmon,

1880.

Wateree River. (See tributary: Catawba River.)

Waterford, Vt., Style's Pond. Schoodic salmon, 1878.

Waterloo, Iowa, Cedar River, California salmon. 1874.

U'aterville, Ivans., Little Blue River. California salmon, 1878, 1879.

Waterville, Me,, Kennebec River. Shad, 1874, 188(K

Waterviile, Ohio, Maumee River. California salmon, 1880.

Watervliet, Mich., Rig Paw-Paw River. California salmon, 1878.

Watonwan County, Minn., Long Lake. Schoodic salmon, 1879.

Watonwan County, Minn., Madelia Lake, California salmon, 1870.

Watonwan County, Minn., Siunt James Lake. Califoruiasalmon, 1877.

Watonwan County, Minu. (See ^Madelia, 31inn.)

Watonwan River, Madelia, ]Minn. Califorcia salmon, 1877.

Watonwan River. (See tributaries: Madelia Lake, B'ingham and Saint

James Lakes.)

Watson Creek, Fillmore County, ]\Iinn. California saluu)n, 1878.

Watson Creek, Xortli Branch of, Fillmore County, ]Minn. California

salmon, 1878, 1878.

Watson's Island, Md., Susquehanna River. Shad, 1880 (8 items).

Waugabonig Lake, South Coventry, Conn. Schootlic salmon, 1879,

Waukesha County, Wis., Oconomowoc Lake. California salmon, 1877.

Waukesha County, Wis, (See Oconomowoc, Wis.)

Waukon, Iowa, tributajy of Mississij)])! River. California salmon,

1875.

^Vaushara County, Wis., Wautoma Lake. California sahnon, 1877.

Wautoma Lake, AVaushara County, Wis. Caliibrnia salmon, 1877.

Wauwatosa, Wis., Milwaukee River. Penobscot salmon, 1873.

Waverly, Iowa, tributary of Mississij)})! Ri^er. Penobscot sahnon,

187.").

Waverly, Md., Stoney Run. California trout, 1880.

Wayne (.'ounty, j\Iioh., Detroit River. California salmon, 1878, 1878.

Wayne County, Mich., Rogue River. California salmon, 1879.

Wayne County, Mich. (See Dearborn, Mi(;h.; Detroit, ]Mich.; and
jS^orthville, Mich.)

Wayne County, Mo., Black River. California salmon, 187!>.
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Wayne Oouuty, Mo., Saint Francis River. California salmon, 1879.

Wayne County, Mo. (See Piedmont, Mo.)

Wayne County, N. C. (See Mount Olive, N. C.)

Wayne County, Ohio. (See Millbrook, Ohio.)

Wayne County, Pa. Schoodic salmon, 1878.

Wayne County, Pa., Jones' Lake. Schoodic salmon, 1878.

Waynesborough, Va., South Eiver. Shad, 1878.

Weakley County, Tenn. (See Dresden, Tenn.)

Weber River, Weber County, Utah. California salmon, 1876.

Weber County, Utafc, Ogden River. California sahnon, 1876.

Weber County, Utah, Weber River. California sabuon, 1876.

Webster City, Iowa, Boon River. California salmon, 1875.

Webster County, Mo., James River. Shad, 1871).

Webster City, Iowa, Des Moines River. California salmon, 1875.

Webster County, Iowa. (See Fort Dodge, Iowa.)

Wedge Pond, Medford, Mass. Schoodic salmon, 1876, 1877, 1880.

Wedge Pond, Winchester, Mass. Schoodic salmon, 1877, 1878, 1880.

Weitzel County, W. Va. (See Littleton, W. Va.)

Welder Lake, Cottonwood County, Minn. California salmon, 1876.

Weldon, N. C, Roanoke River. Shad, 1878, 1879, 1879, 1879.

Wellesley, Mass. Schoodic salmon, 1876.

Wellfleet, Mass., Gull Pond. Schoodic salmon, 1877, 1878.

Well's River, Vt. Penobscot salmon, 1874.

Wenham Lake, Salem, Mass. Schoodic salmon, 1878.

Wenham, Mass.,'Wenham Ponds. Schoodic salmon, 1878, 1879, 1880.

Wenham Ponds, Wenham, Mass. Schoodic salmon, 1878, 1879. 1880,

Wenonah, N. J., Mantua Creek. California salmon, 1877.

Wenouah, N. J., streams. California salmon, 1876, 1877. *

Westborough, Mass., Hockomoco Pond. Schoodic salmon, 1879.

West Campton, N. H., tributary ofMerrimack River. Penobscot salniou,

1873.

West Canada Creek, Herkimer County, N. Y. California salmon, 1874.

Western River, Cockeysville, Md. California salmon, 1876.

Westfleld, Mass., Cougamond Lake. Schoodic salmon, 1876, 1879, 18vS0.

Westfield, Mass., Westfleld River. Shad, 1874, 1876.

Westfield River, Mass. Penobscot salmon, 1874.

Westfield River, Westfield, Mass. Shad, 1874, 1876.

West Hartford, Conn., reservoir. Schoodic salmon, 1879.

West Lake, Minn. California salmon, 1877.

Westminster, Md., Cobb's Branch. Schoodic salmon, 1879.

Westminster, Md., Little Pipe Creek. Schoodic salmon, 1879.

Westminster, Md., Pipe Creek. California salmon, 1876.

Westminster, Md., pond. California trout, 1880, 1880; Schoodic salmon,

1878, 1879.

Westmore, Vt., Lake Willoughby. Schoodic salmon, 1878.
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Westmoreland County, Pa., Allegheny River. Schoodic salmon, 1880.

Westmoreland County, Pa. (See Donegal Pa.; Greensbnrgli, Pa.)

West Obion Eirer, Paducali Junction, Tenn. Shad, 187J).

Weston, W. Va., West Fork Monongahela Kiver. Sehoodif salniou,

1879.

West Plattsburgh, N. Y., Saranac River. Penobscot salmon, 1875.

West Point, Ga., Chattahoochee River. Shad, J877.

Westport, Conn., Saugatuck River. Penobscot salmon, 1875.

Westport, Pa., Kettle Creek. California salmon, 1878.

West River, Durham, Conn. California salmon, 1874.

West River, Il^orthford, Conn. California salmon, 1873.

West Scituate, Mass., Scituate Ponds. Schoodic salmon, 1878, 1879.

West Skunk River, Iowa. California salmon, 1879.

West Union, Iowa, Turkey River. Penobscot salmon, 1875.

West Union. W. Va., Middle Island Creek. California salmon, 1877,

1878.

West Wiusted, Conn., Long Lake. Schoodic salmon, 1878, 1879.

Wetmore, Kans., Spring Creek. California salmon, 1878, 1879.

Wetmore Lake, Allegan County, Mich. California salmon, 1879.

Wetzel County, W. Va., Fishing Creek. Schoodic salmon, 1878.

Wetzel County, W. Va. (See Burton, W. Va.)

Weverton, Md., pond. Schoodic salmon, 1878.

Weverton, Md., Potomac River. California salmon, 187(5, 1877, 1878.

Wexford County, Mich., Manistee River. California salmon, 1879.

Weymouth Great Pond, South Weymouth, Mass. Schoodic salmon,

1876, 1877, 1878.

Weymouth, N. J., Great Egg Harbor River. California salmon, 1877.

Whaleysville, Md., Pocomoke River. California salmon, 1879, 1880;

shad, 1879.

Wheatland, Monroe County, X. Y., Spring Brook. California salmon,

1878.

Wheeling Creek, Cold Spring, W. Va. California salmon, 1878;

schoodic salmon, 1879.

Wheeling Creek, Wheeling, W. Va. California salmon, 1877.

Wheeling, W. Va., Wheeling Creek. California salmon, 1877.

Wheelock, Vt., Passumpsic tributaries. Penobscot salmon, 1874.

Whippaug River, Morristown, ISr.-J. Penobscot salmon, 1875.

White Bear Lake, Ramsey County, Minn. California salmon, 1875,

1876; Penobscot salmon, 1875; schoodic salmon, 1875, 1877.

White County, Ark., Little Red River. Shad, 1879.

Whitefish Lake, Pierson, Montcalm County, Mich. Schoodic salmon,

1878.

White Hall, Md., ])ond. California trout, 18S0.

White Haven, Pa., Big Pond. Schoodic salmon, 1879.

White Haven, Pa., Moses Wood Fond. Schoodic salmon, 1879.

White Oak Branch, Laurel County, Ky. California salmon, 1877.
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White Oak Creek, Garrard Coiiuty, Ky. California salmon, 1870.

White River, Columbus, lud. Shad, 1874.

White Eiver, Indianapolis, Ind. California salmon, 1874; shad, 1872,

1874, 1875, 1879.

White Kiver, Newport, Ark. California salmon, 1878, 1878; shad, 1876.

White Eiver, Eoyalton, Vt. Penobscot salmon, 1874.

White Eiver. (See tributaries: Little Eed Eiver, Black Eiver, Currant

Eiver, James Eiver, Big Black Eiver, and Geneva Lake.)

White Sulphur Springs, W. Va., Dry Fork. Schoodic salmon, 1879.

Whitmore Lake, Washtenaw County, Mich. Penobscot salmon, 1873.

Whitney Eidge, Me., Seboois Eiver. Penobscot salmon, 1874.

Whitney's Pond, Winchendou, Mass. Schoodic salmon, 1878, 1879.

Whitstone Eiver, Columbus, Ohio. California salmon, 1878.

Wicomico Creek, Salisbury, Md. California salmon, 1879, 1880; shad,

1877, 1878, 1879.

Wicomico Eiver. (See tributary: Wicomico Creek.)

Wicomico County, Md. (See Salisbury, Md.)

Wilbraham, Mass., Niue Mile Pond. Scboodic salmon, 1877.

VVildwood, Cook County. 111., Calumet Eiver. Penobscot sulmon, 1874.

Wilkes Barre, Pa., Bear Lake. California salmon, 1880.

Wilkes Barre, Pa., Bowman's Eun. California salmon, 187G, 1878, 1879.

Wilkes Barre, Pa., Harvey's Lake. Sc-hoodic salmon, 1878, 1879.

Wilkin County, Minn., Eed Eiver of the Xorrh. California salmon,

1878.

Wilkin County, Minn. (See Breckenridge, Minn.)

William's Creek, Cass County, Mich. California salmon, 187.5.

William's Creek, Mich. California salmon, 1874.

Williams Mill, Pa., Yellow Breeches Creek. Cjilifornia salmon, 1874,

1875, 187<;, 1878, 1879.

Williamson County, 111. (See Marion, HI.)

Williams Pond, Ch-ant County, W. Va. California salmon, 1879, 1880.

Williiiinsport, ^Id., Conococheague Eiver. California salmon, 1870.

AVilliamsiJort, Pa., Trout Run. California snlmon, 1879.

Williamsport, W. Va., Williams Spring. Schoodic salmon, 1879.

Williams Spring, Williamsport, W. Va. Schoodic salmon, 1879.

Williamstown, N. J., Great Vlgg Harbor Eiver. California salmon,

1870.

Willimantic, Conn., brooks tributary to Thames Eiver. Schoodic sal-

mon, 1878, 1879.

Willimantic, Conn., Shetucket Eiver. Penobscot salmon, 1875.

Willoughby Lake, Westmore, Vt. Schoodic salmon, 1878.

Willow Brook, Minn., ponds. California trout, 1880.

Willow Brook, Sayville, N. Y. Cabfornia salmon, 1870, 1877.

Willow Creek, Fillmore County, Minn. California salmon, 1878.

Willow Eiver, Clear Lake, Wis. California salmon, 1879.

Wills Creek, Jennings Eun, Md. California salmon, 1874.
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Wilmar, Miuii. Penobscot saliuou, 1875.

Wilmiugtou, Del., Cliristiaiia Creek. Shad, 1880.

Wilna, Md., Plum Tree Kun. California trout, 1880.

Wilna, i\Id., Winteris Run. California salmon, 1879; Schoodic salmon,

1880.

Wilson lirook, Dodge County, Minn. California salmon, 1878.

Wilson County, l!^. C, Contentnea Creek. Shad, 1877.

Wilson, Kans., pond. Scboodic salmon, 1880.

Wilton, Iowa, Cedar River. California salmoti, 1875.

Winchendon, Mass., Dennison's Lake. Scboodic salmon, 187G, 1877,

1878, 1870.

Winchendon, Mass., Whitney's Pond. Schoodic salmon, 1878, 1870.

Winchester, IMass., Mystic Lake. Schoodic salmon, 1877, 1878, 1880.

Winchester, Mass., Wedge Pond. Schoodic salmon, 1876, 1877, 187S,

1880.

Winchester, Va., Cedar Creek. California salmon, 1874.

Windham, Conn., Shetucket Waters. Schoodic salmon, 1876.

Windham County, Conn. (See (L'anterbury, Conn. ;Xortli Windham,
Conn.; Putnam, Conn.; South Windham, Conn.; Voluntown, Conn.

;

Willimantic, Conn.; Windham, Conn.)

Windham County, Vt. (See Bellows Falls, Vt. ; Rockingham, Vt.

;

South Vernon, Vt.)

Windom Lake, Cottonwood County, Minn. California salmon, 1876.

Windom, ^linn., Des Moines River. California salmon, 1877.

Windsor, Conn., Scantic River. Schoodic salmon, 1880.

Windsor County, Vt. (See Royalton, Vt.)

Winn, Me., Penobscot River. Penobscot salmon, 1876.

AVinnebago County, 111. (See Burritt, 111. ; Owen, 111. ; Rockford, III.)

Winnepeg Lake. (See tributary: Red River of the North.)

Winneshiek County, Iowa. (See Decorah, Iowa.)

Wiunesquam Lake, N. C. Schoodic salmon, 1880.

Wiunipesaukee River, Tilton, N. C. Shad, 1877.

Winnipiseogee Lake, Centre Harbor, N. H. Schoodic salmon, 1879.

Winnipiseogee Lake. (See tributary: Smith's Pond.)

Winona County, Minn., Brown's Mill Pond. California salmon, 1878.

Winona County, ^linn., Ferguson Creek. California salmon, 1878.

Winona County, Minn., Pine Creek. California salujon, 1878.

Winooski River, Vt. * Penobscot salmon, 1873.

Winooski River, Burlington, Vt. Shad, 1873.

Winooski River, Essex, Vt. Schoodic salmon, 187<).

Winooski River, Waterbury, Vt. Shad, 1877.

Winooski River, Winooski, Vt. Shad, 1874, 1874.

Winslow, X. J., Great Egg Harbor River. California salmon, 1877.

Winsted, Conn., Long Lake. Schoodic salmon, 1876, 1877.

Winter's Run, Harford County, Md. California salmon, 1877.

Winter's Run, Magnolia, i\ld. California salmon, 1876.
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Winter's Rnn, Wilna, Md. California salmon, 1879; Schoodic salmon,

1880.

Wisconsin River. (See tributaries: Spirit Lake, Streams, Spring Creek,

Silver Lake, Lemonweir River.)

Wisconsin River, tributaries of, Hartman Wis. California salmon, 1878.

Wisconsin River, tributaries of, Poynette, Wis. California salmon, 1878.

Wisconsin River, Wis. California salmon, 1878.

Withington Lake, Crow Wing County, Minn. Penobscot salmou, 1875.

Wolfborough, N. H., Smith's Pond. California salmon, 1879.

Wolf River, Memphis, Tenn. California salmon, 1875.

Woodbridge, Conn., Valley Pond. "Schoodic salmou, 1877, 1878.

Woodburn Lake, Dexter, Mich. Whitefish, 1876.

Woodbury, Conn., Pompajaug River. Schoodic salmon, 1880.

Woodbury County, Iowa. (See Sioux City, Iowa.)

Woodbury Creek, Woodbury, N. J. California salmon, 1877.

Woodbury, N. J., Timber Creek. California salmon, 1877.

Woodbury, N. J., Woodbury Creek. California salmon, 1877.

Wood County, Tex. (See Mineola, Tex.)

Wood County, W. Va. (See Parkersburgh, W. Va.)

Woodfoi-d County, Ky., Dunlap's Branch. California salmon, 1876.

Woodford County, Ky., ponds. California salmon, 1878, 1878.

Woodford County, Ky., South Elkhorn. California salmon, 1877.

Woodford County, Ky. (See Versailles, Ky.)

WoodhuU Lake, Herkimer County, N. Y. Schoodic salmon, 1879.

Wood River, R. I. California salmon, 1875.

Wood's Lake, Kalamazoo County, Mich. California salmon, 1875.

\Voodstock, Lenawee County, Mich. Goose Lake, California salmon, 1878.

Woodstock, Lenawee County, Mich., Mallory Lake. California salmon,

1878.

Woodstock, Lenawee County, Mich., Silver Lake. California salmon,

1878.

Woodstock, Lenawee County, Mich., TifQn River. California salmon,

1878.

Woodstock, N. H., headwaters of Merrimack River. Penobscot salm{m,

1873.

Woodstown, N. J., Salem Creek. California salmon, 1876.

Woodward's Aquarium, San Francisco, Cal. Schoodic salmon, 1878.

Worcester County, Md. (See Berlin, Md.; Mitch'ell's Bridge, Md.; Po-

comoke City, Md. ; Snow Hill, Md.; Whaleysville, Md.)

Worcester County, Mass. (See Ashburnham, Mass. ; Athol, Mass. ; Ber-

lin, Mass.; Harvard, Mass. ; Hubbardston, Mass.; Lancaster, Mass.

:

Lunenburgh,Mass.; Mendon, Mass. ; Milford, Mass.; Millbury, Mass.;

Paxton, Mass.; Westborough, Mass.; Winchendou, Mass.)

Worthington, Iowa, Maquoketa River. California salmon, 1875.

Worthington, Iowa, North Maquoketa River. Penobscot salmon, 1875.

Wright County, Minn., Baytown Lake. California salmon, 1876.
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Wright County, Minn., Howard Lake. Penobscot salmon, 1875,

Wright County, Minn., lakes. California salmon, 1879.

Wright County, Minn., Lake Charlotte. California salmon, 1877.

Wright County, Minn., Pulaski Lake. California salmon, 1877.

Wright County, Minn., Sugar Lake. California salmon, 1877.

Wright Pond, Holyoke, Mass. Schoodic salmon, 1870.

Wye Mills Creek, Cordova Station, Md. Shad, 1879.

Wythe County, Va., Barret's Pond. Schoodic salmon, 1880.

Wythe County, Va., ponds. Schoodic salmon, 1880.

Wythe County, Va., Reed Creek. California salmon, 1879.

Wythe County, Va., Totes Run. California salmon, 1879.

Wythe County, Va. (See Lead Mines, Va. ; Wytheville, Va.)

Wytheville, Va., i^ew River. Schoodic salmon, 1877,1878, 1880.

Wytheville, Va., Totes Run. California salmon, 1880.

Yadkin River, Rowan County, N. C. Shad, 1877.

Yadkin River, Patterson's, Caldwell County, N. C. California salmon,

1878, 1878, 1879.

Yadkin River, ponds tributary to, Salisbury, Rowan County, N. C.

Schoodic salmon, 1878.

Yadkin River, Salisbury, N. C. California salmon, 1877, 1877, 1879;

shad, 1878, 1879.

Yalabusha River, Grenada, Miss. Shad, 1878, 1879.

Yarmouth, Mass., pond. Schoodic salmon, 1880.

Yazoo County, Miss. (See Vaughan, Miss.)

Yazoo River, Abbeville, Miss. California salmon, 1 870, 1870 ; shad, 1876.

Yazoo River. (See tributaries: Sunflower, Coldwater, Tallahatchie,

Yalabusha, and Yocana Rivers.)

Yellow Breeches Creek, Mechanicsburgh, Pa. California salmon, 1873.

Yellow Breeches Creek, Williams Mill, Pa. California salmon, 1874,

1875, 1876, 1878, 1879.

Yellow River, Conyers, Ga. Shad, 1879.

Yellow River, Covington, Ga. California salmon, 1878: shad, 1880.

Yerke's Lake, Northville, Mich. Whitefish, 1876.

Yocana River, La Fayette County, Miss. Shad, 1879.

York County, S. C. (See Rock Hill, S. C.)

York River. (See tributary: Mattapony River.)

York Road, Md.,i)ond. California trout, 1880; Schoodic salmon, 1880.

Youghiogheny River, Deer Park, Md. California salmon, 1877.

Youghiogheny River, Oakland, Md. California salmon, 1876.

Youghiogheny River. (See tributary: Little Youghiogheny River.)

Zalman's, Va. (See Buffalo Mills, Va.)

Zanesville, Ohio, Muskingum River. Shg^d, 1876.

Zumbro River, Mazeppa, Minn. California salmon, 1876, 1878.

Zumbro River, North Branch, Wabasha County, Minn. California sal-

mon, 1878.

Zumbro River, South Branch, Rochester, Minn. California salmon, 1877.





XX -REPORT OF WORK AT THE DiNlTED STATES HATCHERY,
NORTHVILLE, MICH., lS81-'82.

15v Fkaxk N. Clauk.

The follo\viu<;- report, iu connection with the work of this station, for

the year ending' June 30, 1882, is resjiectfully snbmitted.

The work performed during the period covered by this report in-

cludes the collection and subsequent di.siwsition of the eggs or fry pro-

ceeding" from 22,500,000 eggs of whitetish {Corcgonus albus); 140,000

eggs of brook trout {SalveUmis fontinalis) from the ponds of this sta-

tion; about 5,000 eggs of the red-banded or rainbow trout of Califor-

nia [tSalmo iridea), also from the ponds of this station, and 57,000 eggs

of lake trout {CHstivomer namaycush) ; the forwarding of 75,000 eggs

of California trout received from the United States station at Baird,

Cal., and the care and disi)Osal of the resultant fry; the forwarding of

40,500 eggs of Schoodic salmon received from the United States station

at Grand Lake Stream, Me., and the distribution of the fry; and the

distribution of 1,500 young carp received from the national carp i)onds

at Washington.

In addition to this work, the old trout ponds were recoustru(;ted and
reoutlined during the months of September and October, and an ad-

ditional pond built to accommodate the increased stock of breeders. A
survey of the premises was made iu July, and a maj) of the same, show-

ing the proposed improvements, was soon after submitted to the United

States Commissioner.

For the purpose of creating a large stock of parent hsh from which

to supi)ly the increasing demand for eggs of California trout, several

tliousand of the young of these fish were retained from the lot hatched
in February and March of the present year, and 12 new tanks fitted for

their temporary accommodation. Anticipating the increased accommo-
dations required by these fish later on, excavations for three newi)onds
were begun in April, and these are now nearly completed.

During the first two months of the year under consideration—July

and August—no special work was carried forward, the time being oc-

cupied with work that is, for the most i)art, current throughout the

year. This inchides tlie preparing and disix'nsnig of aliment to the

growing and adult fish; devising and executing plans for their protec-

tion from poachers; affording to the relatively smaller fishes protection
1037
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from their gTeatest enemies—the larger ones—by keeping them assorted

according to size, irrespective of age; directing and equalizlDg the in-

flow of water proportionate to the number and size of the fishes in each

pond; guarding all liossible avenues of escape of the fishes from one

pond to another, as well as into the waste channel, and in removing the

masses and collections of the ever-generating algSB floating against and

clogging the screeus—a source of great annoyance on hot, sunny days

that are especially favorable to its formation.

At the hatchery, but little preparation for the hatching season was
necessary, everything having been put in order at the close of this

branch of work in April, 1881, and left in readiness to resume opera-

tions again at the proper time. The few essential preliminaries in this

direction, as well as in connection with the water facilities and adjuncts,

were therefore arranged in September and October, cotemporaneously

with the work of revising the trout ponds.

As the estimates contemplated increased work in the way of propa-

gating whitefish, increased hatching capacity was provided by displac-

ing a double row of hatching-boxes with a tier of tanks, which were

subsequently equipped with hatching-jars.

Possible and manifestly weak places in connection with the spring

pond and its three outlets were repaired and strengthened to better guard

against leakage and imminence of danger of outbursts. The discharg-

ing channels alluded to provide for drainage, for overflow, and for con-

veying the water to the reservoir from which the tank room is «upplied.

Being made of wood and laid underground, they have usually lasted not

to exceed 4 or 5 years, and, in spite of their being thoroughly caulked

whcTi laid, leak more or less after a time. Then, the draught-pipe be-

tween the spring pond and reservoir must, of necessity, pierce the dam
near its surface to give sufficient head of water in the hatchery, and,

being so near the surface, has been lifted from its bed by ujiheavals of

frost, the water percolating underneath. The overflow being still nearer

the top of the dam is even more liable to be thus forced from position

;

and nothing short of constant vigilance at times has prevented the

water getting sufiicient start in this way to wash a gorge across the

highway that creates the dam, which would soon draw the pond below

the draught pipe, and thus discontinue the supply for the hatchery.

The overflow in use having become quite unserviceable through age, I

decided to guard against further insecurity at this point by replacing

it with pipes of iron firmly imbedded in cement and gry.vel. This was

accordingly done, and no further trouble from this source is anticipated.

The drainage and draught pipes, after being thoroughly caulked, were

considered safe for another season—the one just closed. But as there

is now more or less leakage, which is a constant menace to the safety of

the dam, and as it is important to secure immunity from danger of de-

stroying the water power during the hatching period, these must also

be replaced by iron conductors of sufficient caliber for the purpose,
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Kurrouuded by au impervious mass of cement and gravel. Until this

is done it will not be possible to command the entire yield of the sup-

])lying springs, nor to dictate through what channels the water shall

be discharged.

The cooling or intermediate reservoir between the spring pond and
hatchery had been leaking quite too freely to be compatible with safety,

so that repairs were considered essential. We therefore girted it with

a 10-inch band or rim of 2-inch planking, the water level touching the

middle of the rim, while the planks themselves are tirmly held against

the outer wall by spikes driven to stakes set in front. Then, a double

«)at of cement, lapping on the edge of this rim and covering the entire

interior surface of the reservoir, was spread, thus eflectually closing all

possible chances for leakage. The test of eight months' use of this re-

<epta(^le has shown it to be absolutely Avatertight and i)erfectly safe.

NOTES AND TABLES IX REFERENCE TO COLLEOTINO THE SUPPLY OF
WHITEFISH EGMJS.

Most of the eggs laid in were secured at the "Bass'' islands of Lake
Erie, which are, on the whole, quite as reliable as any locality for this

work. Certain other points in Lake Erie, as well as in Lakes Huron
and Michigan, may show heavier catches of fish, but the}' are, so far as

1 have been able to ascertain, less prolific of ripe fish, in proportion to

the number caught. At the islands, too, as well as at all other points,

the yield of eggs from the various fisheries is quite disproportionate to

the catch of adult fish. The fact that wbitefish are caught in any given

locality during their nominal spawning period does not necessarily sig-

nify that ripe fish will be found at such places, for the devices for their

capture—the stationary tiap net or portable gill-net—may not be set

on or near those grounds naturally selected by the fish for the deposi-

tion of spawn, but at pointvS in the paths or runways leading to and
quite remote from the objective point of the fish in their migrations

from the feeding to the spawning grounds. Ftom these nets ripe fish

are found, if at all, with the exception of an occasional straggler, in the

later runs at the last of the season. 8uch fisheries, although quite

profitable for the fishermen, are generally unreliable for the collection

of spawn, especially when adverse weather compels a suspension of

work before tlie last migrations occur.

There are certain spawning grounds in the vicinity of the islands that

can invariably be depended on. These are well known, and have be-

come favorites with the spawn-gatherers, not only Ix^cause of their reli-

ability and certainty of being visited by schools of ripe tish, but ripe

tish usually appear several days earlier than at other points, some of

which furnish heavier catches. Indeed, the privilege of collecting eggs

from the n<?ts set on these fruitful grounds is so much sought after by

the representatives of various fish commissions that, naturally enough,

considerable rivalry for the control thereof is developed. Naturally
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enough, too, the State commissions can wield a greater influence than

others over net-owners, their work being practically of a local character,

and carried on for the express purpose of increasing the stock of lishes

by propagation.

Notwithstanding this opposition, however, I arranged with JNIessrs.

Snide and Fox, of Iforth Bass Island, for the eggs from their three trap-

nets, which were established on spawning grounds not surpassed by
any in Lake Erie. Fourteen and a half million eggs were taken from

these three nets, or nearly 5,0()(),0()(> to the net, as will be seen by refer-

ring to the tables. A glance at the tables will show also that eggs

were taken here seven days earlier than at Middle Bass Island, and

eight days earlier than at Kelley's Island.

Four nets were worked at each of the last two islands mentioned, the

former yielding 1,000,000 to the net and the latter about 050,000.

During the fall season whitetish and herring comprise the great mass

of fish cauglit at tiie islands, or, for that matter, throughout Lake Erie.

Indeed, the combined catch of all other kinds is insignificant in com-

parison.

The lake remained open much later than the preceding season (1880),

increasing the product of the tisheries to correspond. Notwithstanding

this, however, the greater demand and brisker competition of buyers

combined to produce a decided advance in prices. Thus in the fjill of

1880 the fishermen received oj to oh cents per pound for whitefish and

50 cents i)er hundred weight for herring, while during the period under

consideration they received 4^ to l._i cents for whitefish and 75 cents to

$1 for herring.

Pending the appearance of ripe fish the "egg-man" must bide his

time with patience, disposing of the time which would otherwise hang

heavily in collecting notes by the wayside, and making frequent t(mrs

of tlie docks as the fish-boats come in to note the condition and catch

of fish, often being compelled, through courtesy, to listen to the oft-

repeated tale of some superannuate*! fisherman, who tells what "piles"

offish he used to catch in "them days," such iabulous tignres being-

noted as to induce the belief that the original number had increased in

geometrical progression through the intervening years.

Following are the tables of spawn- taking operations at North Bass,

Middle Bass, and Kelley's Island :

AT XOIITH BASS.

Date.

Nov.

Females
used. I

Males Number
used. eggs taken.

1
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AT NOETH BASS—Continued.

1041

Date.
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In tbis sectiou the first ruus duriug the fall season are made up

almost wholly of lake trout [CrisUvomer namaycush), and usually a

sufdcient number are caught to compensate for cost of fitting up and

setting the nets and current operating expenses, leaving the measure

of profits to be determined by the length of time the work can hold out

against the weather during the whitefish run. This would seem to be

and invariably is sufficient inducement to incur the taking of great

risks; but the fishermen seemed only to remember the disasters and

losses of the previous season, forgetting that the early and intense cold

of that period was quite exceptional. A feeling of overcaution was
produced, manifested by the great haste of interested parties to con-

sign their trappings to the protection of harbors and twine-houses.

But as day after day of moderate weather—for the time of year—fol-

lowed the first blizzard, they saw how premature their alarm had been,

and it is safe to predict for the coming season a relapse into the other

extreme of an entire disregard of the premonitions of winter.

The Beason could doubtless have been made a successful one for both

fisherman and spawn-taker, as the weather was such as to admit of a

continuance of operations long after the field was abandoned. Even as

it was, fishing was carried on ten days later than last year, but should

have continued still fifteen days longer to correspond with the weather

and runs of fish. The number of whitefish actually brought to port at

Alpena during the season was quite insignificant compared with some

former years, and a very decided falling off from the average. Of course

quite a large number were caught in the aggregate, from which many
millions of eggs might have been obtained had there been a heavy

sprinkling of ripe spawners ; but only the advance guard was captured,

and this is invariably made up of a great preponderance of males

—

mostly ripe—and a few unripe females. Just as mature spawners be-

gan to appear, a brief period of severe weather came on, nets were

withdrawn as rapidly as possible, so that eggs were taken only on four

days, and then in insignificant numbers, with one exception. In no

other branch of the work is success or failure so dependent upon and

associated with the condition of the weather.

Certain well-known and well-defined localities are sure to receive the

annual visitations of hordes of whitefish laden with spawn; but as the

climax of their spawning f)eriod is reached only at the verge of winter,

when the elements are liable at any time to combine to prevent their

capture, a considerable degree of uncertainty in regard to laying in a

very large number of eggs is of necessity unavoidable.

However, I can but regard Alj)ena and vicinity as a favorable locality

for the collection of whitefish eggs. Large numbers of the parent fish

are captured, and very rarely, indeed, are the fisheries abandoned before

the height of the spawning season is reached. This fact, coupled with

the great fecundity of the fish, makes it a matter of comparative ease to

obtain vast numbers of eggs under favorable circumstances. Having
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plenty of ripe fish at command, one man can readily take two or three
million eggs daily. I have taken, on more than one occasion, under
partial adverse circumstances, 2,000,000 eggs in a day. It will be seen,
then, that but few days in the aggregate, at the right time, are required
to secure great numbers. Indeed, taking the seasons as they average,
only a small corps of spawn-gatherers are necessary to collect any
reasonable luimber of eggs.

Mr. Wires, with one assistant, obtained eggs as follows

:

^ov. 1« 25,000 from 2 females.
^ov. 19 100,000 from 6 females.
^ov. 20 100,000 from 7 females.
^ov. 21 200,000 from 11 females.
^ov. 22 1,000,000 from 40 females.

Those taken November 16 were from trap-nets, the remainder from
gill-nets. Besides the 1,425,000 whitefish eggs taken and sent on to
Northville in good condition by Mr. Wires, some 60,000 eggs of lake
trout were taken from 10 spawners on the last day of October, and for-

warded to Northville in good shape the day following.

Below is Mr. Wires's record of temperatures and weather observations
made each day at 12 m.

:

Bemarks.

Raining nearly all day.
"Went out with fishing tug Seawing.

Do.
Do.

Remained at Alpena.
Went out with tlie Seawing.
Light snow-storm. Visited Part

ridge Point fishing grounds.
Raining. Aboard the Seawing.
Stormy. At Alpena.
Went to Seareciow Island.
Went to North Point.
Blowing a gale ; no nets lifted.
At^ Alpena. Xo spawning white-

fish found vet.
Do.
Do.

Squally. Aboard the fisMng tug
Grayling.

At Alpena.
Snowing. At Partridge Point.
Went to fishing grounds at On-

.sinoke.

First eggs of white-fish taken at
Ossiiieke.

Blowing a gale; no nets lifted.
Trap nets being taken up at Oa-
siueke.

Cold rain and sleet. Aboard the
Seawing.

StoiTiiing. Aboard the Seawing.
Do.

^
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Date.

1881.

Nov. 22
23

24
25

26

27

o
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remainder only by agitating tlie collections and chunks violently in water,

passing the freed eggs through a sieve. The results serve only to

verify prior experiments, which show that the greatest enemy of the

egg—conferva—generates much faster in water than in atmosphere of

the same or even a higher temperature, and that in consequence eggs
are far safer out of water than in unless provision for the removal of the

coufervaceous egg is made. For incubating the eggs, the Chase auto-

matic jar was used, 136 being required at first. They were arranged as

follows

:

84 jars, at 175,000 each 14, 700, 000

52 jars, at 150,000 each 7. 800, 000

22, 500, 000

The number of eggs the jar will contain while in operation is in an
inverse ratio to the volume of water used. When the minimum of

water is used, or just barely enough to impart sufficient motion to the

eggs to keep them detached, the jars will hold 175,000 eggs each. Well-

filled jars, with a gentle circulation, work much better than those i^ar-

tially filled and given a brisk or violent action ; in fact, the former show
the very best movement obtainable. But jars to be operated in this

way must be perfect in form and have evenly ground tubes, otherwise

no motion whatever will be imparted to a portion of the eggs. Then,

too, if there is a considerable sprinkling of dead eggs—frequently the

case at the beginning of the season—a gentle movement will not always

prevent the putrid eggs from uniting or collecting in chunks or masses,

which will settle to the bottom of the jar instead of being thrown ofl".

For this reason "Hospital" jars have to be given a liberal supply of

water in the shape of very energetic currents.

Several experiments were made with a view to improving on the

hatchers in use. The "Improved Shad Hatcher," described in Forest

and Stream of June IG, 1881, was tried and found to give a more perfect

movement to the eggs than the Chase jar. To secure this, however,

eijther a greater volume or head of water was required, owing to the

force of the current as it entered the jar being partially arrested in the

hollow of the upright cup or cone.

To overcome this drawback. Assistant Bower advised the use of a

solid double cone, the inverted section of which would simply divert or

radiate the water without breaking its force, and by its own weight

retain its position. The suggestion being acted upon, an equalized

current comi)elliug a uniform and perfect movement of the eggs was

produced, with the minimum supply of water.

Into this jar or hatcher the water is introduced at the bottom ; in the

Chase jar at the top, being directed to the bottom by a glass tube rest-

ing on feet, which frequently obstruct and disconcert the currents

throughout the egg-chandier. Assistant Wires succeeded in amending

this defect, thereby greatly imj^roving the efficiency of the Chase in-
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strument, by using a tin tube with a wide flange or rim at the bottom,

conical in shape to conform to the lower section of the above-mentioned

double cone over which it was set, the cone being inverted so that the

strips of tin serving as feet when used with the other jar, would raise

the tube to allow the water to escape uniformly from the outer edge of

its flange or rim.

Mr. Bower also fitted up a rectangular box or tank for an incu-

bator, so constructed that the eggs rise from the center and settle

down the outside, exactly reversing the jar movement. It is 12

inches wide, 13 deep, and 30 long, although its length might be ex-

tended indefinitely without disturbing or changing its operation. It is

divided into upper and lower sections, and, as with the jars, a water-

pressure or head is required. The desired movement of the eggs is ob-

tained by introducing the water into the lower section, whence it is

admitted to the upper section, which is the egg-chamber, through a six-

teenth-inch crevice running lengthwise of the box. From either side

and 6 inches from the top the partition whicli divides the box into two
sections slants downward to converge the eggs to the center where the

current forced through the crevice carries them uji again to settle back,

fountain-like, as before. Overflows with wire gates are provided at in-

tervals around the top of the box. This apparatus was not tried until

the eggs had already begun hatching, so that no opportunity to correct

its faults by a practical test was given. It worked very well, however,

although after trying it we were well satisfied that it should be given

greater depth, less width, and a greater head of water. Doubtless a

little more experimenting with this or a similar device will produce an

incubator that will be entirely satisfactory, as the principles by which

the water currents are obtained and controlled are correct ; while it

would have the merit of being easily operated, and furnishing capacity

for many millions of eggs at a merely nominal cost.

Spring water alone is used for hatching purposes at this station, and

where it first issues from the earth varies but little from a temperature

of 47°. In consequence of the very moderate weather which prevailed

the past winter, our arrangements for securiug a lower temperature

—

continued exposure to the air before reaching the hatchery—were of

little avail. The eggs, therefore, progressed very rapidly from the first

until all were hatched.

The first orders for whitefish eggs to be filled were from Herr von

Behr and G. Ebrecht, Germany. The eggs were packed in separate

cases and started on their journey December 19, consigned to Fred.

Mather, Newark, X. J., whence they were reshipped to destination.

These and subsequent lots were prepared for sliipping substantially as

follows: First, a sufiicient number of trays of canton flannel are made,

also a substantial case for the same, of the proper size to allow 4 to 6

inches space all around for the packing material. The trays are then

anchored in a tank of water. A quantity of eggs are transferred from
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the batcbiiig vessels to a number of wire trays iu the picking trough,

and carefully feathered over to show up the dead and nnimpregnated

eggs, which are removed with nippers. After collecting the eggs by
overturning and submerging the trays into a large tin vessel partially

filled with water, they are skimmed up and measured in an 8-ounce

graduate (equix^alent to 10,000 eggs) and poured thence into the ship-

ping trays. These are then removed to the packing room, or where the

temperature is between 30° and 40° Fahrenheit, tilted and drained, and
the eggs spread with a feather uniformly two layers in depth, a half inch

margin being left around the outside. A single fold of dampened mil-

linet is then thrown over the eggs, and a sufficient quantity of live

moss, i^reviously picked, washed and wrung out just enough to prevent

dripping or drainage, piled on to fill the tray when rather snugly

pressed down. When practicable, the trays are allowed to stand a few

moments in a temperature of 27° to 32°, or until needles of ice have be-

gun to form in the moss, then placed one above the other and firmly

held to position by cleats nailed to top and bottom boards. The pack,

age is then transferred to the shipping case, having a 4-inch coating of

fine, dry, hardwood shavings in the bottom, and surrounded with the

same material quite firmly pressed in. The case is now soon ready for

its journey, not, however, until the usual printed instructions and pre-

cautions to express messengers are pasted to the cover, and which, if

observed and heeded, would deliver the eggs to consignees in practi-

cally the same condition as when packed ninety-nine times out of a

hundred.

Following is the table of shipments:

Date.
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also, tliat of the 20,000 lake trout eggs shipped from Northville, Decem-
ber 10, "oul}^ 100 were dead."

Mr. Redding reported that the two lots of a quarter million each,

shipped December 23 and 24, arrived at San Leandro, Cal., ten days

later, in rather i)Oor condition ; accounted for in part by their having

taken the Southern Pacific Eoad, which passes through a warmer cli-

mate, besides being four days longer in transit than if they had gone

over the Central Pacific. The third quarter -million lot, consigned from

Northville January 3, arrived at San Leandro in very good condition.

Mr. Woodbury, suiDcrintendent of the San Leandro hatchery, reported

the hatching of 90 per cent, of this lot, and about 35 per cent, of the

others, the fish being planted as follows

:

Jan. 19—Donner and Tahoe Lakes. 75,000

30_Shafters Lake (Marin County) 5,000

Feb. 1—Clear Lake, Lake County 75,000

March 7—Concow Lake, Butte County 10,000

4—Lake Tahoe, Placer County 100,000

9_Clear Lake, Lake County 100,000

10—Eadclift" Lake, Santa Cruz County 20,000

11—Lake Chabot, Alameda County 5,000

390,000

Mr. B. F. Shaw, Commisi^ioner of Fisheries, reported that 75 per cent,

of the eggs sent him for the State of Iowa hatched, and that the minnows
were released in Lake Okibozi and Spirit Lake, Iowa.

Mr. Fenton reported that the 10,000 eggs forwarded him for the State

of Connecticut arrived January 20, and upon opening the package about

2,000 of them were found frozen to death. The subsequent loss was a

little over 900, leaving about 7,000 fish, which were set free in Long-

Lake, Litchfield County, Connecticut.

Mr. Anderson, who had charge of the hatchery of the New Jersey

Commission, in which the eggs consigned to Mrs. Slack were developed,

reported that the eggs reached Bloomsburg February 3, at 4.39 p. m.,

in very good condition. About 90 per cent, were hatched by the 11th

of February, or 90,000 fish in all, of which one-half were liberated in

Shepherd's Lake, and the remainder in Greenwood Lake.

At the Northville hatchery the fish began hatching from the oldest

eggs January 27, and all were out by the 25th of February. At least

three-fourths of them hatched between the 6th and 12th of the latter

mouth, taxing the capacity of the receiving tanks to their utmost. Per-

forated tin boxes are fitted to these tanks near the overflows, to keep

the fish away from the currents at that i)oint, whicli would be too strong

for theui to resist. They are also provided with compartments which

are suj>j)osed to catch the shells; but while the fish were hatching so

freely, a sufficient number of shells would float over these divisions to
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clog the screen-boxes every few moments, so that unremitting attention

was demanded day and night to keep the outlets unimpeded.
The United States Fish Commission car, with Messrs. Ellis, Moore,

and Simmons to assist in the work of distributing and planting the
minnows, reached Korthville February 3. Arrangements for the gra-

tuitous transportation of the car and its messengers having previously

been made with all the railroad companies, with one exception, whose
lines were to be traversed, the distribution proceeded smoothly and
with little expense from the initial trip, February 7, until the successful

termination of the work, March 2. Much credit is due Mr. Ellis, who
had charge of the trips, and also to his experienced assistants. The car

itself was also a great convenience, as well as an important and efficient

factor in carrying forward this work.

Following are the railroad companies to whom acknowledgments are

due for free trausportation of car and messengers: The Flint and Pere
Marquette; Michigan Central; Chicago and West Michigan; Mil-

waukee, Lake Shore and Western; Chicago and Grand Trunk; Great
Western; Rome, Watertown and Ogdensburg; and Lake Shore and
Michigan Southern.

Table of distribution.

Date of deposit.

February 7
8

13
16
16
21
24
28

March 2

Total.

Number of fisli

released.
Point of deposit.

1, 500, 000

1, 500, 000
2, 000, 000
1, 750, 000
1, 750, 000

3, 5U0, OUO

3, 500, 000
1, 000, 000

1, 250, 000

17, 750, 000

Waters in which the
fish were set free.

Saint Joseph, Mich Lake Michigan.
Muskegon, Mich JDo.
Poi-t Huron, Mich Lake Huron.
Racine, "Wis

} Lake Michigan
Sheboygan, Wis Do.
OswegoV jST. T Lake Ontario.
Islands of Lake Erie Lake Erie.
Ludington, Mich Lake Michigan.
Detroit, Mich Detroit Piiver.

TROUT-WORK.

When the trout-ponds in connection with this station were established

the stock of breeding fish was comparatively small, and the ponds them-

selves were mere excavations irregularly outlined. At the beginning

of the year under consideration the embankments M'ere quite unsafe,

having been burrowed and undermined by muskrats, while the pond-

room was quite inadequate to properly accommodate the increased

stock of fishes. The work of enlarging and otherwise improving them,

and the construction of an additional pond and new raceways, was
therefore begun in the latter part « f August and carried forward to

completion by the last of October, or barely in time to give the ripening

spawners undisturbed jjossession of the new premises during their

spawning season. Three new ponds were also built the following spring,

as before note<l, making 7 altogether, C of which are 83 by 20 feet, and
the other 51 bj- 14, showing a total pond area of 10,674 square feet.
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The ponds are planked all around, the planks being spiked to stakes

driven in front. Between and around all the ponds, and of the same
height as the planking, is a pier of 'earth 8 feet wide, and across this

are laid pieces of 2 by 4 firmly spiked to the stakes to which the planks

are nailed. Being thus secured it is quite imj)ossible for the earth to

cave in or the sides of the pond to bend in or out. The bottom plank

is set in a bed of gravel and blue clay, and a heavy body of the same
material, well champed in, backs the planking up to the top of the pier,

so that the ponds are practically water-tight, while the efforts of musk-

rats to invade them by burrowing underneath will be futile. Each pond
is usually filled to within a foot of the top, the bottom sloping gradually

from the head, where the water is 18 inches in depth, to the foot, where

it is 4 to 5 feet. The overflow gates of the discharging flumes are easily

raised by a lever attachment at the bottom, so that the water can be

drawn off in a few moments. The gates are made in sections, one or

more of which can be removed to give any desired depth of water.

As quite a number of fish will spawn in the ponds instead of running

up the raceways, if the former have gravel bottoms, which they should

have, those in which the breeders are placed during the spawning season

are divided into two sections by a temporary partition, and the bottom

of the upper section covered with boards. The fish all being placed in

this, but few, if any, eggs will be lost, and as fast as the fish are handled

from the raceways they are transferred to the lower section. At the

close of the spawning season the partition is removed.

At the mouth of the flume connecting the upper section witli the race-

way a trap-gate, sprung with a string leading to the hatchery, is fitted,

a simple but very useful device, for no matter how stealthily one ap-

proaches, nor from what direction, some of the fish in the raceway will

detect the movement and dart back to the pond before the gate can be

dropped to head them off.

The fish are given access to the raceways at all seasons of the year,

and hither they resort largely at other than spawning time. A raceway

fed directly from a copious spring of cold water, and given suflflcient fall

to create a sparkling current over its clean, gravelly bottom, affords an

attractive "summer resort" to trout having admission to it, and here,

in warm weather, many of them congregate, lying nearly motionless,

with head up stream, for hours together. At the approach of cold

weather, when an equally satisfactory temperature is found in the ponds,

this practice is discontinued, except with the rii^ening females, which,

with a heavy body-guard of males, and in response to that instinct which

impels them to deposit their eggs in a current, begin to prepare spawn-

ing beds in the raceway, whence they are easily captured at the proper

time for the purpose of expressing their eggs.

The breeding fish are quartered in ponds nearest the feeding springs

for some time preceding the spawning season, and, when most conven-

ient, continuously. This gives them the least variance of temperature
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obtainable, and ripens them at about the same time each season, tliere

being but little fluctuation of temperature in these ponds at correspond-

ing periods of one year with another.

The spawning season therefore opens almost invariably from the 1st

to the 5th of jSTovember, and closes practically from the 10th to the 15th of

January, although much the greater portion of the fish spawn from the

middle of November to the middle of December. During the past

season, perhaps a half-dozen spawned later than the latest date men-

tioned, and from one of these eggs were not taken until February 2.

Some 140,000 were taken altogether. The first 120,000 turned out

very well, a loss not to exceed 10 per cent, occurring during incubation

;

but the last 20,000 showed a loss of 50 per cent., due to the plan of

handling the fish from which they W4ire taken. A majority having

spawned, we placed the remaining fish in the raceway, and carefully ex-

amined them every morning. As a result of this repeated dij)ping up
and inspection of the fish for several mornings in succession, we were

compelled to pick away quite half of the eggs so taken—which is pretty

good evidence that the less the fish are disturbed or manipulated while

ripening, the better the eggs produced.

The following statement accounts for the disposition of the eggs and

fry:

Total number eggs taken 140, 000

Loss during incubation 22, 000

January 10, shipped to F. Mather, for reshipment to

France 20, 000

January 24, shipped to Druid Hill hatchery, Balti-

more, Md . - 30, 000

72, 000

Number frv hatched 68. 000

March 8, planted in Washtenaw County, Michigan, in spring-

brook tributary to river Eouge ...... 10, 000

March 15, planted in spring brook near the Northville hatchery,

and tributary to river Rouge 10, 000

May 8, shipped per United States Fish Commission car, in

charge of J. F. Ellis 30, 000

Loss on fry since hatching 8, 000

Frv now on hand in nurserv tanks 10, 000

6S, 000

Average period of incubation, 84 days.

As our breeding force of brook trout will receive large accessions next

fall from the stock of growing fishes, we confidently expect to take at

least a half million eggs during the next spawning season.
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HATCHING AND DISTRIBUTION OF CALIFORNIA TROUT.

Oil January 24, Mr. Myron Green, of the United States station at

Baird, Cal., consigned to the Northville hatchery a case containing

45,000 eggs of the rainbow trout, and on February 6 a second lot of

30,000. The first shipment reached Northville February 2, and the last

February 14, both in excellent condition. Number of dead eggs picked

from first lot on arrival, 615; from the last, 272; subsequent loss on

eggs, about 2,600. The fish began hatching February 24, and all were

out by the middle of March.

Shortly after these fish hatched an accident occurred by which 18,000

of them perished. On the night of March 21 a flooding rain-storm

washed into the feeding reservoir, and thence into the tanks supply-

ing the hatching boxes, a suflicient quantity of moss, leaves, and debris

generally to almost wholly clog the screens, diverting to the overflow

or waste channel the water that should have passed through the trays

on which the fish were still retained. The oldest fry fared much
worse than those more recently hatched, and especially those in boxes

at the foot of the row, the limited amount of fresh water still ruuning

having become de-oxygenated before reaching them. In the head

boxes, and also in an adjoining row of boxes containing fry of brook

trout (of about same age, but much smaller), the loss was merely nomi-

nal. In a third row containing the Schoodic salmon, just hatched, there

was no loss whatever.

I had felt that everything was secure and free from danger of acci-

dents—that every i>recaution for the safety of the fish had been ob-

served ; but since meeting with so serious a loss from a source wholly

unanticipated, I can but feel that the only safeguard against accidents

or insecurity lies in never leaving the fish alone, and shall, therefore,

in the future, employ a nightwatch so long as fish in any considerable

numbers remain in the hatchery.

Appended is a statement of distribution, &c.

:

Number eggs received from California 75, 000

Loss on eggs during incubation 3, 500

Number fish hatched 71, 500

Loss by accident, as noted . . 18, 000

Loss of fry to date (June 30) in nursery tanks. . 3, 500

Fry ou hand in nursery tanks 10, 000

April 28—Deposited at Beitner Station, Grand Tra-

verse County, Michigan, in Boardman River,tributary

to Grand Traverse Bay 3, 000

May 2—Delivered to A. C. Lanier, of Madison, Lid . . 3, 000

May 7—Deposited by George N. Matheson, of Sarnia,

Ontario, in small stream in Western Ontario, tribu-

tary to Lake Saint Clair 3, 000
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May 16—Deposited by James R. Bull, of Saint Louis,

Mo., in Island Lake, Monroe County, Illinois 3, 000

May 29—Deposited in Oakland County, Michigan, in

Deer Lake, through which flows the Clintou River,

tributary to Lake Saint Clair 10, 000

June 1—Deposited in Oakland County, Michigan, in

Straits Lake, through which flows the Huron River,

tributary to Detroit River. , . 10, 000

June 3—Dei)Osited in Wayne County, Michigan, in

northeastern branch of river Rouge 8, 000
71, 500

From eight adult California trout, five of which are females, all

brought from California four years ago and since confined in the ponds

here, we took 5,150 eggs between the 13th and the 29th of March, which
hatched on an average in 38 days. The loss on eggs was 850; and on
April 20, 1,200 eggs were shipped to F. Mather for reshipment to Herr
von Behr, Germany. The 3,100 fish that hatched were deposited May
16, by James R. Bull, of Saint Louis, Mo., in Murdoch Lake, Monroe
County, Illinois.

Xext spring we expect to take at least 100,000 eggs from the stock of

California trout now on hand, that will then make their debut as

spawners. About half of these fish are the progeuy of the eight adult

fish above mentioned. They were two years old last spriug, an age at

which a majority of our brook trout have always spawned, although a

portion of them, perhaps one-fifth, do not until three years old. We
had therefore anticipated getting a nice supply of eggs from them, but

failed to find a single mature spawner. Several females were opened

at various times through the winter, with the result of finding only mi-

nute ova to mature a year later; still, we felt confident that a few of

them at least would spawn, thinking we had missed the right ones; all

the more so, too, from the fact that ripe males were numerous even

three or four months in advance of the regular spawning season ; in

fact, the eggs taken from the adult California trout were mostly im-

liregnated with milt from the two-year-olds. Failure to obtain a single

egg from these fish, of which there are at least four or five hundred fe-

males, leaves little room to doubt the conclusion that the iridea seldom,

if ever, spawn when two years old, at least where they are confined in

ponds from infancy.

HATCHING AND DISTKIBUTION OF EGGS OF SCHOODIC SAL^ION.

On the 28th of February, Mr. Charles G. Atkins shipped Trom Grand
Lake Stream, Maine, for the jSTorthville hatchery, a case of 40,500 eggs

of Schoodic or land-locked salmon. They arrived March 4, and opened

up in excellent condition, only 45 dead eggs being observed on unpack-

ing. Previous to hatching, 1,005 more were picked away, showing a

total loss of 1,110 eggs after arrival.
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The fish began to come out March 16, rather slowly for two or three

days, the water being down to 43^"^ on an average; but on the 19th the

water ran up to 54° at noon, and the fish then came out with a rush,

scarcely an egg remaining the da,j following. Quite a number of mon-

strosities and imperfect fish were observed, outside of which, however,

they looked unexceptionally fine. They were also exceedingly active

and strong in xies^ of the great disproportion between their large,

kidney-shaped sacs and light, slender bodies.

Soon after they began hatching, the novel spectacle of occasionally

seeing the body of a fish on one side of the tray, with its sac under-

neath, was presented—due to the wonderful mobility of the sac, which

sometimes permitted the downward current to draw it through the

mesh of the tray, although four or five times larger than the aperture

through which it had passed; after passing through it would soon as-

sume its natural shape, protruding like an immense hernia, from which

position the fish would be quite unable to extricate themselves. By in-

verting the tray and agitating in water, the soft, ductile pouch would

soon pass back, releasing the fish unharmed. To overcome this diffi-

culty, which at one time threatened to become quite annoying, the

hatching boxes were reversed, so that the water passed upward through

the trays instead of down, as before.

Below is the statement of distribution:

Number of salmon hatched 45, 390

Imperfect and dead fish picked from hatching boxes and

nursery tanks 4, 540

Fish now on hand in nursery tanks 2, 850

April 27—Deposited in Long Lake, Mecosta County, Mich-

igan 6,000

April 28—Deposited in Higgins Lake, Eoscommon Coun-

ty, Michigan 3, 000

April 27—Deposited in Chippewa Lake, Lake County,

Michigan 6, 000

May 1—Deposited by N. A. Osgood in Goguac Lake, near

Battle Creek, Micbigan, (fish shipped by express) 3, 000

May 3—Deposited at Piqua, Ohio, in water-works reser-

voir, containing 150 acres 6, 000

May 10—Deposited in Union Lake, township of Pontiac,

Oakland County, Michigan 8, 000

May 15—Shipped per express from Toledo, Ohio, to S. E.

Williams, La Porte, Ind 3, 000

May 15—Shipped per express from B. & O. junction with

the Wabash, to T. B. Wightman, Cedar Beach, Ind ... 3, 000

45, 390

The fish were all planted in excellent condition, with the exception of

the last two lots. Mr. Wightman reported that the fish sent him were
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all dead on arrival, and Mr, Williams that nearly all were dead when
received, the remainder being deposited in a lake near La Porte.

After successfully shipping 3,000 by express to Battle Creek, using

in transit three to four hours, I was not a little surprised at the non-

success of the other shipments ; all the more so from the fact that those

to Battle Creek were sent in one 10-gallon can without the loss of a sin-

gle fish, whereas with each of the other lots two 10-gallon cans were

used, which would more than offset the difference in time occupied in

transit to their respective destinations. In all three consignments the

water was reduced to icy coldness before starting.

The results attending these shipments, which were, to a certain ex-

tent, in the nature of au experiment, justify the conclusion that with

the transportation of live fish success in one instance fails to establish

a basis for calculations in other instances, where even the conditions and
circumstances are, to all intents and purposes, alike; and that the

chances of failure are reduced to the minimum only when the fish are

under the constant ^rveillance of an experienced messenger.

DISTRIBUTION OF EGGS OF LAKE TROUT. {Cristivomer namaycush.)

When Mr. Wires started for Alpena in the latter part of October to

look after the collection of whitefish eggs at that point, instructions were

given him to obtain, if j)ossible, a few eggs of lake trout if he arrived

too early for the whitefish work. As the few whitefish theu being capt-

ured in the inshore fisheries showed little indications of spawning, Mr.

Wires, on the last day of October, put out about forty miles to the gill-

net fisheries, where he found the lake trout nearly all spent, but suc-

ceeded in getting 57,000 eggs. These were shipped by boat to Bay
City, whence they were met by special messenger and delivered to the

Northville hatchery, ]N"ovember 2.

The loss of eggs while in the hatchery was 3,600 ; December 10, 20,000

were consigned to Mr. F. Mather for reshipmeut to Herr von Behr, Ger-

many; and on January 3,30,000 were forwarded to Commissioner Shaw
of Iowa, who reported that they arrived in prime condition January 6

and commenced hatching the day following, the total loss on eggs and
fish being less than 5 per cent. The eggs were now well along in advance-

ment; in fact a few hatched the same day that the Iowa shipment was
made; nevertheless a package of 2,000 was shipped to JiTewark January
7 to be transmitted by Mr, Mather to France, if their condition when
received by him would warrant it; but despite their being reduced to a

temperature of 31° before leaving the hatchery, a few hatched on their

way to Newark, and j\Ir. Mather, therefore, hatched the remainder, the

fry being subsequently released in Culvers Lake, Sussex County, New
Jersey.

The stock of embryos and alevins wasnow reduced to 1,400; and these,

after the hatching and sac-consuming process was completed, were



1056 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [20]

placed in one of the largest nursery tanks, where they still remain.

Less than two dozen have died since hatching; they now average 3

inches in length, and are doing remarkably well, having learned to

devour the liver and kidney "hash" given them as greedily as the

brook trout in the ponds.

SUMMARY OF THE WORK AND ITS COST.

Number of eggs of whitefish shipped , .

.

2, 032, 000

Number of fry of whitefish planted 17, 750, 000

Number of eggs of brook trout shi])ped .50, 000

Number of fry of brook trout planted 58, 000

Number of fry of brook trout on hand 10, OUO

Number of eggs of California trout shipi^ed 1, 200

Number of fry of California trout planted 43, 100

Number of fry of California trout on hand 10, 000

Number of fry of Schoodic salmon i^lanted 32, 000

Number of fry of Schoodic salmon on hand 2, 850

Number of eggs of lake trout shipped 52, 000

Number of fry of lake trout on hand 1, 400

Number of carp shipped 1, 500

Approximate cost of the work, including the construction

of seven iieM' trout-ponds with their raceways, twelve new
nursery tanks, and the cost of fish food for the year $5, 000

Temperature of Lake Erie from March 20 to June 1, 1882, taken daily at 12 m., near North
Bass Island, by Chas. Rasford,

Date.
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Slieboygan, AVis 13

Shepherd's Lake, N. J 12

Shipments of whitefish eggs 10, 12

Shipping cases 5

Simmons, Mr 13

Slack, Mrs. J. H 11,12

Snide and Fox, Messrs 4

Southern Pacific Railroad 12

Spawning grounds 3,

4

Spawning season 4, 5, 6, 13, 14, 15

Spawn-taking operations 4, 5, 7

Spirit Lake, Iowa 12

Spring Pond 2,

3

State fish commissions 4, 12

Straits Lake, Mich 17

Summary of work accomplished 20

Survey of hatchery 1

Sussex County, N. J 19

Tahoe Lake, Placer County, Cal 12

Temperature of ponds 14

Tempeiaturo observations 7, 8, 20-24

Toledo.Ohio 18

Tom Merrill, vessel 9

Transportation oar 13, 15

Transportation case 10, 11

Trap-net 3,4,7

Trout ponds 1,13,20

Union Lake 18

"Washington, D. C 1,11

"Washtenaw County, Mich li>

"Wayne County, Mich 17

"Weather observations 7, 8, 20-29

"Whitefish 1, 2, 3, 4, 6, 7, 10, 11, 19, 20

"Wigbtman,T. B 18

"Wmiams,S. E 18,19

"Wires, S. P 7,9,19

"Wisconsin 13

Woodbnry.Mr 12



XXI.-THE REPORT OF OPERATIONS AT THE UNITED STATES
SALMON-BREEDING STATION ON THE McCLOUD RIVER, CALI-
FORNIA, DURING THE SEASON OF 1881.

By LivixosTox Stone.

Hon. Spencer F. Baird:
Sir: I beg leave to report as follows: When my last report closed in

October, 1880, 2,000,000 salmon eggs had been left in the McCloud Eiver

hatching-house to be hatched by the State of California for the Sacra

mento River and its tributaries. These were successfully hatched and
placed in the McCloud River before Christmas, when all work at tliis

station was discontinued for the season.

Up to this time the rainfall had not been unusually large. Indeed,

there had been more than the customary number of fair days until the

18th of December, when it began to rain and continued to rain eleven

days in succession, the river rising on the 25th 8 feet and 2 inches above

its summer level. This was nothing extraordinary, however, and no

fears or even misgivings were entertained of any disaster from flood to

the fishery buildings, they being built from 18 to 19 feet above the river.

There was a dense fog over the jMcCloud River the last two days of De-

cember, but no rain, and when the new year opened the river had fallen

back to within a foot and a half of its usual level.

The month of January, however, was attended by a rainfall wholly

unprecedented in Northern California since its settlement by white men.*

Forty-seven inches of water fell at Shasta during this month, and in

the mountains where the fishery is situated the fall must have been

much greater. On the 27th of January the McCloud had risen 12i feet,

but the water had been higher than that in previous years, and still no

one supposed that the buildings were in danger. Again the river fell,

but this time the fall was succeeded by the greatest rise of water ever

known in this river before, either by white men or Indians now living.

During the first days of February the rain i^oured down in torrents.

It is said by those who saw it that it did not fall as rain usually falls,

but it fell as if thousands of tons of water were dropped in a body from

* Rainfall at Shasta, January, 1881 47 inches.

Rainfall at Shasta, February, 1881 17.5 inches.

Total rainfall for season 109. 7 inches.

I hereby certify the aboye to be correct.
JAMES E. ISAACS,

Weather Observer, Shasta, Cal.

Shasta, Cal., August 1, 1881.
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the skj' at ouce. Mr. J. B. Campbell relates that near his house, in a
canon which is dry in summer, the water in not many minutes became
30 feet deep, and the violence of the current was so great that trees a
hundred feet long were swept down, trunk, branches and all, into the

river. On the 2d of February the McCloud River began to rise at tlie

rate of a foot an hour. By 9 o'clock in the evening it was 16 feet

and 8 inches above its ordinary level. This was within 4 inches of the

danger-mark, and two young men who were at the fishery, Richard D.

Hubbard and Oscar Fritze, made an attempt, at the risk of their lives,

to save some of the most valuable movable property in the buildings.

With great courage and determination they waded through the fierce

current, in the blinding rain and iiitchy darkness, and rescued many val-

uable things, but the wat^r around the house was then up to their

shoulders and the unequal struggle could not be long maintained.

These young men are, however, entitled to great credit for succeeding

in rescuing what they did from the flood on that frightful night.

The water was soon a foot above the danger-mark, and the buildings

began to rock and totter as if nearly ready to fall. There was now no
hope of saving them or anything in them. At half-past two in the

morning of the 3d of February, they toppled over with a great crash

and were siezed by the resistless current and hurried down the river.

When the day dawned nothing was to be seen of the main structures

which composed the United States salmon-breeding station on the Mc-
Cloud River. The mess-house, where the workmen had eaten and slept

for nine successive seasons, and which contained the original cabin, 12

feet by 14 feet, where the pioneers of the United States Fish Commis-
sion on this coast lived during the first season of 1872 ; the hatching-

house, which, with the tents that preceded it, had turned out 70,000,000

salmon eggs, the distribution of which had reached from New Zealand

to St. Petersburg ; the large dwelling-house, to which improvements and

conveniences had been added each year for five years—these were all

gone, every vestige of them, and nothing was to be seen in the direction

where they stood except the wreck of the faithful wheel which through

summer's sun and winter's rain had poured 100,000,000 gallons of water

over the salmon eggs in the hatchery, and which now lay dismantled

and ruined upon the flat-boats which had supported it, and which were

kept from escaping by two wire cables made fast to the river bank.

The river continued to rise the next forenoon until it reached a maxi-

mum height of 26 feet and 8 iuches above its summer level. This, of

course, is not a very extraordinary rise for a slow-moving river, but

when it is remembered that the McCloud is at low water a succession

of cascades and rapids, having an average fall of 40 feet to the mile,

it wUl be seen at once what a vast volume of water must have been

poured into this rapid river in a very short time, and with what velocity

it must have come to have raised the river 26 feet when its natural fall

was sweeping it out of the cafion so swiftly.
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Those who saw this mighty volume of water at it highest point, rush-

ing through its mountain cafiou with such speed, say that it was ap-

palling, while the roar of the torrent was so deafening that persons

standing side by side on the bank could not hear each other when
talking in an ordinary tone of voice.

It must be over two centuries since the McCloud Eiver rose, if ever,

as high as it did last winter. There is very good evidence of this on
the very spot where the fishery was located, for just behind the mess-

house, and exactly under where the fishery flag floats with a good south

breeze, is an Indian grave-yard, where the venerable chiefs of the

McCloud have been taken for burial for at least two hundred years,

and tiiere is no knowing how much longer. One-third of this grave
yard was swept away by the high water last winter, and the ground
below was strewn with dead men's bones.

Kow, the fact that the Indians have been in the habit of burying their

dead in this spot for two centuries proves that the river has never risen

to the height of last winter's rise within that time, for nothing could

induce Indians to bury their fathers where they thought there was the

least danger of the sacred bones being disturbed by floods.

When the waters subsided, it became apparent what a clean sweep
the river had made. Here and there the stumps of a few posts, broken

off and worn down nearly to the ground by the driftwood rubbing over

them, formed the only vestiges whatever to indicate that anything had
ever existed there but the clean rocky bar that the falling water had
left.

The inventory showed that over $4,000 worth of hatching apparatus,

house furniture, tools, and other articles were lost or destroyed by the

flood, besides the buildings themselves. The whole loss could not have
been less than $15,000.*

At the time of the disaster all communication with the outside world

was shut off by the high water in the rivers. On the 6th of February^

Mr. Myron Green succeeded with great difiiculty in taking a telegram

from the trout ponds to Redding, a distance of 25 miles. Mr. Green was.

three days in accomplishing the journey', and in several instances swam
the intervening creeks, carrying his clothes on his head. As sooti as

the news reached Professor Baird he telegraphed to Hon. B. B. Red-

ding, of San Francisco, to telegra])h Senator Booth, at Washington, to

obtain an appropriation for rebuilding the fishery. It was now almost

at the close of the Congressional session, but Senator Booth succeeded

in securing an appropriation of $10,000, to be expended under the direc-

tion of Professor Baird in restoring the buildings and property destroyed

by the flood. As soon as this appropriation was made Professor Baird

gave me instructions to proceed at an early date to the McCloud River

and enter at once upon the work of restoring the fishery.

* An account of the effects of tlio bigli water at the United States trout ponds, 4

miles farther up the McCloud River, will be found in the report of operations at that

point.
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In pursuauce of these instructions I arrived at tlie fishery on the 19th

of May, having previously' arranged to have 30,000 feet of lumber deliv-

ered on the premises before my arrival. I immediately engaged work-

men and ordered material, and on Monday morniug, May 23, the work
of rebuilding was under full headway, with a force of upwards of twenty
white men and about a dozen Indians. There being no building of any
magnitude left, we lived in tents uutil the mess-house was finished, one

large tent, GO feet by 30 feet, divided by a partition into two compart-

ments, serving for a sleeping-room and dining-room for the workmen.
We encountered one serious difficulty at the very outset in i^utting

lip the new buildings. When we first built here it was supposed that

the flat or nearlj^ flat land lying 12 or 15 feet above the level of the river

was safe from high water, and we accordingly erected our buildings

there, protecting them from a possible rise of 3 or 4 feet more by a very

X)onderous breakwater. As the water last winter rose to the almost in-

credible height of 26 feet above the river's natural level, we were only

left the alternative of putting the buildings on the hill-tops or on the

hill-sides. The first being out of the question, of course we were driven

l)y necessity to build on the hill-sides. This involved a great deal of

grading, which in turn necessitated very laborious digging and exca-

vating, sometimes even into the solid rock. It was a long, slow, and
expensive work. It was a provoking paradox that here where land was
as free as air and almost as boundless, it should cost, as it did in some
instances, $1,000 an acre. It seemed at first as if we should never get

through digging, but after the foundations were all laid the work went
on rapidly, and progressed without any drawbacks, except a lack of

means, until everything was done. The lack of means resulted from an

attempt to accomplish with $10,000 what could not be done for less than

$15,000, but it was work which could not be done by halves, and I con-

cluded to go on and finish the work and trust to subsequent action of

Congress for indemnification.

On the 1st of September we had on the fishery grounds a mess-house,

hatching-house, and stable. We had also built a bridge 150 feet long

-across the river, and had added to it as usual a firmly built fence or

rack that allowed the water to pass down l>ut prevented the salmon

from going up the river.

The mess-house is a well-built and nicely painted two- story house, 40

feet by 25 feet, containing a kitchen, pantry, store-room, dining-room,

and men's room on the lower floor, with three large sleeping apartments

on the second floor. It is well supplied with running water from a

spring on the hill behind the house, so that there is always a full tank

of fresh cold water in the kitchen, another tank on the second floor to

be used in case of fire, and another on the porch where the men wash.

This abundant supply of cold water in this ver^' hot climate is a great

convenience, not to say luxury. The mess-house rests on bed-rock, well

up above high-water mark, and is perfectly safe from any future floods.
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The stable is a well-built, substantial two-story building, 40 feet by 20

feet, with accorainodatioiis for four horses. It has two commodious
store-rooms and a loft. On the north side, where it is protected from
the sun in summer and the storms in whiter, a shed is built joining the

])arn.

Tbe hatching house is a large, handsome, painted building 80 feet loug
and 30 feet wide. It stands well above the danger mark of high water,

and is provided with forty liatching troughs, each IG feet long, furnished

with seven hatching baskets, each 2 feet long, making two hundred
hatching baskets in all. These baskets will carry 35,000 salmon eggs
each, giving a total hatching capacity to the whole house in round num-
bers of 10,000,000 salmon eggs.

The hatching-house is provided with nine windows on each side, one
window in each gable end, and five sky-lights on the roof, all of which
combined furnish a good supply of light even on the dark, rainy days in

the fall when the salmon are being hatched for the restocking of the

tributaries of the Sacramento. On the east end of the house is a large

shed built for the purpose of furnishing room and shelter while packing
the eggs intended for distribution. The water supply for hatching the

eggs is lifted to the house by a current-wheel in the river. This wheel
is a fine piece of workmanshij), and a credit to the builders. It is 32

feet in diameter, is furnished with thirty-two arms and thirty-two pad-

dles, and revolves on a shaft IS inches in diameter. It rests on two
very substantially built boats, each 36 feet long and 8 feet wide. On
these there rests, sustained on suitable supports, the current-wheel.

The boats and wheel are placed at a point in the river where the current

has the greatest velocity, which gives the wheel a lifting capacity of

24,000 gallons an hour.

In addition to the structures already mentioned, there was the post-

otfice building, which was washed oft" its original foundation and some-

what injured by the high water, but which had been replaced, raised

higher, and somewhat enlarged. This is now used as a dwelling-house.

A small store-house which sur^^ved the flood, and the spawning-house

for taking the eggs, complete the list of buildings at the McCloud Eiver

salmon fishery as it is now restored.

As may be supposed, some of the methods of work employed here are

of a primitive character. To illustrate this, allow me to trace the boat

gunwales through their various stages of progress till they were framed

into the boats.

The boats' gunwales were to be 36 feet long and 29 inches wide. It

was therefore necessary to find a tree which would furnish a stick of

good timber 37 feet long and 30 inches wide ; and we hoped at first to

find a tree from which could be cut a rectangular joist 30 inches by 24

inches, and 37 feet in length. The work of getting out the gunwales

began, therefore, with finding the tree. With this object in view, Mr.

Campbell spent three or four days in the hills hunting for a suitable
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tree, but could not fiud one within four miles of the fishery. He did

find, however, a tree which would furnish a stick of timber of the re-

quired length and width and 12 inches in depth. This being the largest

tree that could be discovered within a reasonable distance, it was cut

down. Then four men spent three days scoring and hewing the log to

get it reduced to the projier dimensions and shape to be sawed into two
gunwales. When this was done a saw-pit was made and the timber was
hoisted on the pit. Then two men spent nearly two days sawing it in

two, lengthwise, with a whip-saw, one sawyer standing under the log

and one above it. We now had in the rough two solid plank gunwales

of the required length, width, and depth. As they lay on the saw-pit

they weighed nearly a ton apiece, and were too heavy for even ten meu
to move any distance, so we forded the river with a pair of horses and

drew the planks down the hill-side to the river. From here they were

floated down the stream and across the river to the landing nearest the

point where the boats were to be built. From here they were drawn
by horses again to the "ship-yard," as we called it. Then after consid-

erable hewing and finishing they were framed into the boats, making

two very solid and satisfactory gunwales. After these were got in, the

same process was repeated with another tree with the same results,

from which we obtained two more gunwales for the other boat. I men-

tion these details to show that we have something more to do here when
we want a thing of this sort than to go to the lumber yard and order it.

In the four gunwale planks just described there were 1,600 feet of

lumber. But this was not all the work of this kind that we had to do,

for before the season was over we got out from the woods over 20,000

feet of square timber.

The hatching house and the wheel, and the flume for carrying the

water from the wheel to the house, were no sooner completed than the

salmon began to spawn. This was in the last week of August. The

first ripe salmon, indeed, was caught August 25.

This reminds me that I must mention the work that had to be done

on the seining ground, a large nearly circular basin in the river, where

we draw the seine for capturing parent salmon. When we left off fish-

ing last fall the ground over which we drew the seine was smooth and

safe for seining. When we examined it this spring, after the floods, it

was found to have been i^lowed through and through by the violence of

the current. Such deep cuts had been made through the former bed of

the river that both bowlders and sharp j^oints of bed rock, before

entirely covered, now projected 8 or 10 feet above the general level of

the river bed, and made it wholly impossible, of course, to draw the

seine over them. Our attempts to draw the seine before repairing the

ground resulted in getting snagged the first few times and finally tear-

ing the net entirely in two.

The restoring of the seining ground being absolutely necessary, we
went to work at it as soon as the mess building was completed and the
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workmen had a house to eat and sleep in. We began with carefully

examining the ground by going over it with a boat, and by feeling of

the bottom of the river with long poles. After finding out in this way
where both the depressions and projections were, we went to work with

giant powder and blasted for two or three days till we had broken up
and leveled down to a great extent the projecting ledges and bowlders.

We then took one of our large flat boats or scows and ran it out over

the places to be filled up, and, bridging over the space between the boat

and the shore, we set a force of a dozen Indians or so at work on a soft

bank on the shore. The Indians with picks and shovels cut down the

bank, and then with wheelbarrows carried the earth and gravel out to

the scow and dumped them into the holes where the earth was needed
in the seining ground. This work was carried on until all the depres-

sions on the seining ground were filled up, and the tops of the broken

rocks wholly covered over. After this was done a few hauls of the net

smoothed the whole place over, and the seining ground was as good or

better than before.

Before proceeding further with the taking of the salmon eggs, 1 ought

to say that a strange and fatal disease made its appearance among the

salmon of the river about the 25th of June. We first discovered it from

observing dead salmon collecting in the eddies, and others floating down
the riv^er. Dead salmon during and after the spawning season are

common enough in the river, but to see them in June was a very unu-

sual sight. In fact it was a sight never seen before in our ten years'

experience on the McCloud. The chief peculiarity of the disease was
that many, if not most, of the dying fish presented a perfectly healthy

exterior. They were clean, plump, silvery fish, free from fungus and

parasites, and without a mark or sign on the surface to show that any-

thing was wrong about them. I examined several to discover the cause

of the mortality. In most of the fish that I dissectea the month and

gills seemed healthy and intact, while the viscera were very much con-

gested with dark blood, and the spleen was very much enlarged. Later

in the season, those that I examined all had unhealthy gills. The gills

in these cases were very much abraded on the outer edges, and were

almost stuck together by a slimy or gummy substance, as if the gills

had been injured and had freely maturated. This was found to be the

case with many living fish which were caught in the seine. Neither of

the symptoms just described were ever observed here in the salmon

before this year. I preserved in alcohol several specimens of the viscera

of salmon dying from this disease, and sent them to the National IMuseum

at Washington, where an examination of them will probably throw

some light upon the causes of this mysterious epidemic.

Proceeding now with the taking of salmon eggs, I will go on to say

that the number of ripe salmon caught at each haul in the seine soon

commenced to increase, and on the I8th of August I thought it safe to

begin to collect salmon eggs for the hatching house. On that day we
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rook J 40.000 eggs, the parent salmon appearing to be veiy thick in the

river. The next day we took 225,000, and by September 2 we had ex-

ceeded half a million a day. The next day we took more yet, and from

this time till we stopped fishing we could have taken a million a day

if necessary. Eipe salmon never were so abundant before in the fish-

ing season. We caught frequently at one haul of the seine more than

we used to catch, a few years ago, in twenty-four hours. The salmon

were very large, too, the average weight of the spawned fish being sev-

eral pounds more than last jenr, and the average number of eggs to the

fish being 4,205 against about 3,000 in 1880 and a still smaller number
in 1879. In consequence of the abundance of spawning fish, combined
with their large size and average of eggs, the fishing season was made
comparatively easy this year.

When salmon are scarce we have been in the habit of drawing the

seine continuously night and day through the twenty-four hours. When
they are plentiful the regular time for drawing the seine is from i a. m.

to 10 a. m., and from 5 p. m. to 10 p. m. This year, on account of the

extraordinary abundance of the fish, we frequently had to make but two
or three hauls a day, and even at this rate we took all the eggs needed

(7,500,000) before the spawning season was half over—a piece of good
luck that never came within our experience before.

I may add here that this vast increase in the number of salmon in the

river is the direct result of the artificial hatching of young salmon at

this place. For several years past the United States Fish Commission
has presented to the State of California 2,000,000 salmon eggs or more
each year. These eggs the State fish commission has hatched each year

at its own expense and has placed the young salmon in tributaries of the

Sacramento. This artificial stocking of the river has resulted in a won-

derful and wholly unprecedented increase of salmon in this river. Sa
great has been the increas ethat the annual catch of salmon in the Sacra-

mento Eiver is worth nearly half a million dollars more than it was seven

years ago, before tlie hatching operations were resorted to. This one

result of the work done by the United States Fisli Commission on the

McCioud River would be ample compensation for all the outlay which
has been made there, supposing that it were attended with no other

results.

There was not much else done during the fishing season except to

catch parent salmon and to collect eggs, as it takes nearly all hands to

draw the seine and to take care of the eggs when taken. However,
some work was done in adding conveniences to the hatching house and
in preparing for shipping the eggs.

The last eggs for the regular season's supply were taken on the 8th

of September, making a total of 7,500,000. The salmon in the river on

the day we left off fishing seemed thicker than ever. If they had been
needed I think we could have taken 20,000,000 eggs this season.

The time between the end of the season's spawning and the begin-
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uing of the packiug for shipmeut was devoted to the taking care of the

eggs, to makiug crates and boxes to shi^) the eggs in, to jiicking over

the moss to pack with, and to cleaning np generally for the season.

Everything went on smoothly till packing time, and without accident,,

with one exception. This exception, however, was one of the gravest

character, and consisted of an accident to the wheel, which filled ns all

with consternation and alarm. It happened the 18th of September, on

a remarkably quiet and pleasant Sunday morning. The white men em-

ployed at the fishery were scattered over the grounds, and there were

three or four Indians about. No one had the slightest expectation of

any disaster. Everything connected with the hatching of the eggs

seemed to be going on with the utmost success and safety, when sud-

denly, in the direction of the current-wheel, which lifts the water for

the hatching house, an ominous sound of a blow was heard, followed by

a crash, like the breaking of a board—then another and another—and
those who happened to be in sight of the wheel saw that it had begun

to break up and was rapidly going to pieces. A moment before, hardly

half a dozen men could be seen. A moment after, more than twenty

men, white and red, were gathered on the bar opposite to where the

wheel was stationed. It seemed at first as if the wheel would be torn

to pieces in a moment. It was revolving at the rate of five revolutions

a minute in a very rapid and i)Owerful current. But the injury itself

was the cause of its own cessation.

Though no one knows positively the cause of the accident, it is su])-

posed that it was occasioned by driftwoo<l coming down the river and
catching somewhere about the wheel so as to obstruct it. The mo-

mentum of the current here being so great that it forced the wheel

around, notwithstanding the obstruction, there could be but one result

—the breaking up of the wheel. But, of course, after five or sis

paddles were broken off on one side of the wheel, there was a large

space on the circumference of the wheel, where it did not reach the

water at all; when this part of the wheel came around again to the

surface of the water, there being no paddles to reach the current, the

wheel stopped of its own accord.

As soon as the accident was discovered not a moment was lost in es-

tablishing a line of buckets from the river to the htitching house to

supply water to the eggs. Every white man and Indian that could be

pressed into the service was employed, and in less than ten minutes we
had three lines, of eight or ten men each, bringing water from the

river in buckets, tubs, watering-pots, and anything that could be found,

that would hold water. This being accomplished, and the eggs released

from immediate danger, I gave attention to the wheel. It appeared

that seven paddles were broken off, with a portion of each arm attached.

The question now was whether the men could hold out bringing water

till the wheel could be repaired. I do not know what we could have

done in this emergency without the Indians; but I do not think we
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could have saved the eggs except by their aid. They worked splendidly,

most of them from eleven o'clock in the morning, when the wheel

broke down, until four o'clock the next morning, when it was started

again—seventeen hours of continuous work, with two very short in-

terruptions, when I allowed them, ihree at a time, to run to the house

to get something to eat. During all this seventeen hours some of them

were carrying buckets of water that weighed sixty or seventy pounds

each. They did not work as if they were working merely for pay ; but

they worked with genuine enthusiasm. They kept in good spirits, too,

till an hour or two after midnight. But about two or three o'clock in

the morning it was evident that it was all they could do to keep at it.

I do not think they could have held out much longer. I have seen

white men look as tired as they did, but I never saw such a tired look

on Indians' faces before as there was on the faces of those red heroes

who saved our salmon eggs. When it is remembered that we consider

10,000 gallons of water an liour necessary to keep all the eggs in good

condition, an idea ma>y be formed of the labor that was involved in

bringing the water to the eggs. 1 must not forget to say here that the

white men worked as heroically as the Indians, though their work was
not as exhausting, and I must especially mention Mr. J. B. Campbell,

who took charge of repairing the wheel, and who worked with all his

might from the time it broke till it w-as fully repaired. At four o'clock

in the morning the wheel was again making its accustomed revolutions

and raising the regular current of water to the hatching house. When
this had been accomplished the rest of us, leaving one man to watch

the wheel till breakfast time, retired to sleep the remainder of the night.

Before leaving the subject of the accident to the wheel, I will mention

a contrivance which we adopted for furnishing water to the eggs, which,

though very simple, saved an enormous amount of labor and is strongly

recommended for any hatching house that may be unfortunate enough

to have its water supply cut off for any length of time.

The device was as follows: A long, large, receiving tank was placed

under the outlet of the hatching troughs so as to catch and hold the

water that flowed from them. In addition to this, a line of raised spouts

was erected from the outlet end of the hatching house to the filtering

tank at the other end, sufficiently elevated to deliver into the filtering

tank the water that was poured in at the other end. Several men then

went to work at the outlet end of the house to dip the water up in buckets

from the receiving tank and to pour it into the head of the elevated line

of spouts. The water so dipped up flowed down the line of spouts into

the filtering tank, and thence over the eggs again into the receiving

tank.

In this way a constant circulation was kept up through the hatch-

ing troughs by the small stationary force of men dipping and pouring

at the elevated spout. This, with the water that was also being brought

from the river, formed an adequate supply, and the eggs were kept in.
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perfect condition all night, and, strangely enough, there was no per-

ceptible loss of eggs during the whole time of the stoppage of the

wheel, although there were 7,500,000 salmon eggs in the hatching

house.

Everything went on smoothly and prosperously after the wheel was
restored, the eggs matured with less loss than usual, and on the 24tli of

September they were ready to be packed for shipment. On that day

we packed and crated 1,450,000 eggs. On the next day we packed and
crated 1,700,000, and on the third day we packed and crated 450,000,

making in all 36 crates, containing a total of 3,600,000 eggs. These

were all taken to Eedding in wagons and then loaded into a car as

usual, nearly all the spare space in the car being filled with ice.

This car left with the passenger train for the East on Wednesday
morning, September 28, and arrived at Chicago on Monday, October 3.

From Chicago the eggs were distributed by the United States Express

Company as follows

:

Record of fhe distribuCton of salmon eggs from the United States sahnoti-hreeding station on
the McCloud River, California, during the season of 1881.

Applicants. Destination.
Number
of eggs.

T.B.Ferguson Druid Hill, Baltimore, Md
E. 0. Sweney.
E. R. Livingston

.

A. H. Powers
H.G.Parkor
Soth Weeks
C.J. Huske
C.S. White
S. Wilmot
Peri-y C.Ohl
Curtis Johnson ..

Fred Mather

Saint Paul, Minn
Omaha, Kebr
Plymouth, N.U
Carson City, Nev
Corry, Pa
WalfiaUa,S.C
Romney, W. Va
New Castle, Ontario .

Plainfleld, N. J
Saint Petersburg, Pa
Newark, N. J

500. 000
200, 000
500, 000
r>o, 000
50, 000

100, 000
300, 000
100, 000
500, 000
.50, 000
50, 000

500, 000

Besides the eggs mentioned in the above table 50,000 were sent on

the 21st of September to the New South Wales Zoological Society, Syd-

ney, New South Wales.

There were also sent, on the 28th of September, from Sacramento, by
express, to Hon. B. B. Redding, California fish commission, 200,000 eggs

;

and to the Lenni Fish Propagating Company, Sonoma, Cal., 500,000 eggs.

Allow me to say, in conclusion, that this closes the tenth season of the

labors of the United States Fish Commission in taking salmon eggs at

this station. During that period nearly 70,000,000 salmon eggs have

been taken and distributed, and, though sometimes great difficulties

—

and some that appeared insurmountable at the time—have been encoun-

tered, fortune has fevored us through the decade, so that every year

of the ten has been a successful one.

Below will be found tables showing

—

(«.) The daily record of eggs taken.

(h.) The number offish taken in the seine.

(c.) The tem])erature of air and water during the season.

(J.) The various collections sent to the Smithsonian Institution.

S. Mis. 1 10 68
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Table shoiving the number offemale salmon spawned each day and thenumber of salmon egga

taken each day during the season of 1881.

Date.
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•

717. Viscera of diseased salmon. July, 1881.

718. Female salmon. August 31, 1881.

719. Female salmon. August 31, 1881.

720. Head of salmon. Gills and eyes i)artly destroyed by fungus and
healed again. July 8, 1881.

721. Jar containing

—

1 rattlesnake. June, 1881.

1 king snake. June, 1881.

1 king snake. July, 1881.

1 small striped snake. July, 1881.

1 small snake. June, 1881.

1 lizard. June, 1881.

1 lizard. July, 1881.

Memorandum of nests and eggs of birds collected on the McCloud River
from May 29 to June 12, 1881.

1. King oriole. Xest and young.

2. Eedheaded woodpecker. Found in stump of tree.

3. Male and female linnet nest and 3 eggs. Found on rafters of barn.

4. Female bine jay. Nest found in tall live oak.

5. Flycatcher (male) and nest.

C. Humming-bird Xest and 1 egg.

7. Cat-bird and nest.

8. Goldfinch and nest.

9. Unknown nest.

10. Unknown nest.

11. Humming-bird's nest.

12. Quail's nest. Four eggs.

13. Dove and egg. Found in hollow of ground (no other nest).

14. Quail's nest. Seven eggs.

15. Unknown nest. Three eggs.

16. Unknown nest.

17. Sundry unknown nests.

18. Oriole's nest.

19. A yellow-breasted bird and nest.

20. A yellow- bird's nest.

21. Unknown nest and egg.

22. Meadow-lark's nest and 4 eggs.

23. Unknown nest and 2 eggs.

24. Humming-bird's nest.

25. Flycatcher. ISTest and 2 eggs.

2G. Unknown bird and nest. Found on ground.

27. Unknown bird. Xest and 4 eggs.
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List of geological specimens contributed by Livingston Stone.

1. Bones from Cave Bear Cave, McCloud River, California. July 29,

1881.

2. Teeth, McCloud Elver, California. July 29, 1881.

3. Portion of skull, supposed to be that of a bear, from new chamber
of Cave Bear Cave, McCloud Eiver, California. July 29, 1881.

4. Portion ofjaw-bone, from new chamber of Cave Bear Cave, McCloud
River, California. July 29, 1881.

5. Bones from Cave Bear Cave, McCloud River, California. July 29,

1881.

C to 12, inclusive. Bones from Cave Bear Cave, McCloud Eiver, Califor-

nia. July 29, 1881.

Table .showitig the number of salmon taken dailij in the seine, with temperature of air and
loater, during the season of 18Si.

[Kecord of salmon openitious conducted at United States Salmon Hatcliery, on the McCloud River,
California, from Aiimist 25. 1881, to September 9, 1881, on account of the United States Fish Commis-
sion, by Livingston Stone.]

Date.

Aug. 25 5.30

26 5.30

Hour.

28.

28.

29.

29.
29.

20.

29.
29.

29.
30.

30.
30.

30.

30.
30.
30.

30.

30.

31.

31.

31.

31.

31.

Sept

9.00
6.30
7.40
9.30
5.15
5.45
7.10
8.10
9.15
5.20
5.40
8.00
9.30
5.00
5.30
7. 15

7. 45 p. m.

p.m.

p. m.

a. m.
p. m.
a. m.
a. m.
p. ra.

p.m.
p. m.
p. m.
p. m.
a. m.
a. m.
a. m.
a. m.
p. m.
p. m.
p. m.

Temperature of- Fish taken. Ripe fish.

Air.

9.15
5.00
5.30
7.12
9.15
5.15

p. m.
a. m.
a. m."

a. m.
a. m.
p. m.

5. 40 p. m.

7.00
9.00
5.00
6.10
7.30
9.00
4. 15
4.40
7.30

p. m.
p. m.
a. m.
a. m.
a. m.
a. m.
p. m.
p.m.
p. m.

8. 30 p. m.

5.15
6.30

2
1

8.10
2 10.00
2 4.20
2 5.05

a. m.
a. m.
a. m.
a. m.
p. m.
p. m.

Surface
water.

Males.

200
250
IjO
150
100
15

175
200
250
150
125
100
40
25
60
30

150
300
50
20
20
75

250

350
250
300
200
10
50

250
175
125

150

600
400
150
250
350
200

Females. Males.

100

150
100
100
50
50
10
75

200
250
150
125
25
40
25
30
30

300

150
300
50
20
5

25

250

350
250
300
200
10
50

250
175
125

600
400
150
250
350
200

About )

one-eighth. 5
.. do
...do
...do
...do
...do
...do
...do
...do
.. do
...do
...do
...do
...do
...do
...do
...do

About }

one-fourth. 3

...do

...do

...do

.. do

...do

...do
About )

one-eighth. 3

...do

...do

...do

...do

...do

.. do

...do

...do .....'....

...do
About

J
one-fourth. J

...do

..do

...do

...do

...do

...do

Females.

51
35
14
13
39
17
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Table showing the number of salmon taken daily in the seine, ^c.—Continued.
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Tahle of temperatures taken at the United States salmon-lreeding station, ^-c.—Continued.



XXII.-REPORT OF OPERATIONS AT THE UNITED STATES TROUT
PONDS, MTLOUD RIVER, CALIFORNIA, FOR THE SEASON OF
1881.

By Livingston Stone.

Hon. Spencer F. Bated :

Sir : I beg leave to rei)ort as follows : At tlie date of my last report,

December 31, 1880, everything at the tront-liatcliing station on the Mc-
Clond Kiver appeared to predict an unusually prosperous season. No
exertion had been spared to collect breeding fish for the ponds, and it

is estimated that at the beginning of the year the ponds contained 3,000

very large breeding trout, none of which weighed less than a pound,
while half of them weighed over five, and a few upwards of eight pounds.

The average weight of the whole number was not less than three pounds.

It was undoubtedly the finest collection of living trout in America, if

not in the world. They would easily have yielded nearly a million eggs.

But the bright promise of Christmas week was doomed to bring only

disappointment and disaster. As I said, everything was favorable at

that time. There had been no great rainfall up to the 1st of January,

the trout were healthy and doing well, the water was good, the spawn-

ing time was close at hand, and the trout ponds seemed to be on the

verge of a great success. But never were appearances more deceitful.

In January it began to rain as it had never rained before in this region

since white men came here. Four solid feet of water, lacking an inch,

fell at Shasta City during this month, and here in the mountains the

rainfall must have been much greater. The McCloud rose to an alarm-

ing height, but still no danger was apprehended at the trout ponds, be-

cause this station was built so far above the river, and no injury did

come from the rise in the river. The mischief that was done proceeded

from an entirely unexpected source, which well ilhistrates the fact that

in a new country like this when trouble begins no one can tell what will

come next.

The calamity that befell the trout, and it was a most serious one, was
caused directly by mud, and only indirectly by water. The enormous
volume of water poured down from the sky almost literally liquified the

soil on the hillsides, so that it actually flowed down into the valleys

below. In some instances on a steep hill-side a whole acre of soil to an
[1] 1079
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unknown depth, completely saturated with water, would in this way
flow down into the gulch beneath.*

The efl'ect on the creeks into which this enormous mass of earth de-

scends is indescribable.

The first result is that the creek is completely dammed up by the av-

alanche. Now, if this were a dam of dry earth the creek would rise till

it overflowed the crest of the dam, and then, cutting a channel over the

top, it would finally wear a gap down through the dam to its own natural

level. But in this case, instead of being dry earth, the dam is almost

mud, and the water above it as it rises pushes this saturated mass before

it instead of waiting to rise up over it, and mingles with it, the whole
commingled mass then flowing down through the caiion to the river

below.

What has just been described as happening to creeks generally when
land-slides occur from an excessive rainfall is what actually occurred in

the stream on which the United States trout ponds are built. The con-

sequences to the ponds were terrible. The trout-pond station was built

so far above the McCloud that the river could not reach it. It was also

so guarded from high water in the creek that the floods could not reach

it in that direction. But for this invasion of mud no provision had been

made. It had not even been dreamed of, nor did the possibility of its

occurring ever enter any one's mind until it came.

As the mass of mud rolled down the creek towards the ponds nothing

could be done but to let it come into the ponds, because to shut ofl" the

mud would also shut off the water-supply from the trout, which would
soon be fatal. On it came, increasing in volume till it began to fill

the upper trout pond. In a very short time this poud was filled nearly

to the top with mud, and then the men had to get into the pond and
shovel out the mud. By the time this pond was excavated it was time

* These laud-slides furnished a rude and rather novel method of determiniug what
could be discovered iu no other way, namely, the intervals at which great rains have

fallen in past generations. It is as follows: The size of these land-avalanches corre-

sponds very considerably with the amount of rainfall at the time the slide occurred.

The greater the rainfall the larger the slides, so that when a very large slide is fouud

we know that when the slide occurred there was a very large rainfall. Now, as vege-

tation begins very soon to cover a land-slide after it has subsided, it follows that the

age of a slide occurring in past seasons can be approximated by ascertaining the age

of the vegetable growth above it. For instance, if we find that a very large slide has

occurred in some place we know that there must have been a very large rainfall the

year that the slide moved, and if we find a tree a hundred years old growing on the

slide we know that it must have been over a hundred years since the great rainfall

came which made the slide.

A good illustration of this is furnished by the experience of Mr. J. B. Campbell, who
found the remains of a very large land-slide on Town Creek, near Pittsburgh, about 10

miles from the fishery. The size of this slide indicated that when it occurred there

must have been as great a flood as there was last winter. Now, there was a tree grow-

ing on this slide which on being felled was fouud to be two hundred years old. We
know, therefore, that upwards of two hundred years ago there was a season when there

was a vorv heavy rainfall.
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to dig- out the lower pond. No screens or nettings availed anything, for

they became completely clogged up in a moment. This went on for

eight nights and days, and so great was the accumulation of earth in

the creek channel where the slide occurred that it waa two weeks before

the mud subsided so as not to require constant attention.

The direct mischief which it caused, of filling up the ponds, was bad

enough, but the ulterior injury resulting from it was worse. This arose

from the mud getting into the gills of the trout and producing- an

inflammation in them. Some were killed from it immediately, others

survived for some weeks and even months, but succumbed at last. The

total loss was very great, for when summer came there were not over a

thousand lish left of the magnificent collection which the ponds con-

tained in the fall. Those, however, which were left alive, on the 1st of

June were all healthy, and no more deaths occurred after that time from

inflamed gills.

During- all this trying time of the floods, there were only four white

men at the trout-pond station, and the labor and hardships entailed upon

them were very great. These four men were Mr. Myron Green, Mr.

Loreu Green, Mr. Eobert Radcliff', and Mr. George Hume. The energy

and courage with which, for two weeks, in the solitude of these mountains

and with the rain pouring down in more than torrents, they combatted

with an enemy wholly unknown to them before, and which could neither

be overcome nor successfully resisted, entitles them to a great deal of

credit. They certainly showed no hesitation in encountering hardships

and exposure which could not be expected of them for any mere pecuniary

compensation.

By the end of the month of February the rainfall had very much

decreased, and, though there were times when great vigilance and care

were necessary, no serious trouble occurred after the 1st of March.

It so happened that the trout began to spawn just before the time of

the highest water. The spawning season opened very auspiciously, and

Mr. Myron Green, who had charge of the trout ponds, sent to the rail-

road station at Eedding on the 20th of January 75,000 trout eggs for

distribution at the East.*

At this time Pit River, 7 miles south of the trout ponds, was very high,

though not quite impassable, and Mr. Green succeeded, at considerable

risk, in getting the eggs across the Pit. By the time they reached the

Little Sacramento at Reid's Ferry this river had become all but impas-

sable, and no one could be found who was willing to venture to cross

it. The eggs consequently lay there several days. In the meantime

the floods had spread over the whole country, and the California Pacific

Railroad for a hundred miles below Redding was more or less under

water. The consequence was that the trout eggs spoiled in the crates

long before they could be started on their eastern journey. I know

'These eggs were directed as follows: T. B. Ferguson, Baltimore, Md., 25,000; B. F.

Shaw, Anamosa, Iowa, 25,000; N. K. Fairbanks, Geneva Lake, Wis., 25,000.
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that some dissatisfaction was felt by the eastern consignees of these

eggs, butif they could realize the difiSculties which had to be encountered

at the other end of the route in shipping the eggs they would not want

to attach any blame to any one.

It was over three weeks before the waters had subsided sufficiently to

allow the forwarding of any more trout eggs, and it was not till the 18th

of February that Mr. Green succeeded in getting any through to Eed-

ding, Cal., which is the terminus of the California Pacific Eailroad and

the nearest railroad point to the McCloud Eiver trout ponds. On the

18th of February 25,000 eggs were sent to Hon. B. B. Eeddiug, secretary

of the California Fish Commission at San Francisco. On the 19th 15,000

more were sent to Mr. Eedding, and on the 23d of February 10,000 were

forwarded to Mr. N. K. Fairbanks, of Chicago, 111., and 10,000 to Mr. B.

F. Shaw, of Anamosa, Iowa. From that time until May 1 Mr. Green

continued at intervals to ship eggs to eastern points. There were still

occasional washouts in various places on the overland roads, so that

many of the eggs were sixteen or seventeen days making a journey of

live, in consequence of which some lots were lost en route. On the other

hand, where no delays occurred, the eggs went through in good order.

There will be found appended to this report a memorandum of the

distribution of trout eggs from this station.

There was one result of the land slides that made us a good deal of

work, and this was that in many places portions of trails that we had
built along the hill-sides slid away entirely, so that not a vestige of a

l^ath was left. This often happened where the slide itself was only a

small one. There are fifteen miles of trails along the river that we
keep in repair, and we had silent a good deal of time and labor upon

them in order to facilitate the bringing in of the live trout that were

caught for the ponds; and it was a work of no small magnitude to

get these trails into good order again after the injuries caused by the

rains.

When the rebuilding of the salmon fishery began, about the 1st of

June, most of the trout-pond force came down to the salmon-hatching

station to assist in the work there, only one or two men remaining at

the trout ponds, and their time was chiefly occupied in taking care of

the breeding trout, in capturing wild ones, and in making general repairs

and improvements about the place. The condition of the trout con-

tinued to improve throughout the summer, and on the 1st of September

they were all in splendid condition. I may add here that their food in

winter is mostly beef, venison, and dried salmon. In summer it is chiefly

boiled salmon, with beef and venison, often enough to keep them in good

condition.

I mentioned in my report on the salmon-hatching station that during

a short period in July and in August, a large number of salmon in the

McCloud Eiver died of a mysterious disease. A good deal of alarm was

felt when it was reported one morning that the disease had extended to
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tbe trout in the river, and that they also were dying like the salmon.

The alarm was a very short-lived one, however, for the mortality among
the trout only lasted a few days, and it was found upon investigation

that only a very few trout died, and it is quite possible that these were
made sick by feeding on the salmon that had died of the disease. No
trout in the ponds were affected by the sickness at all, which showed at

least that the cause of the mortality among the trout, whatever it was,

did not extend up into the creeks.

After the season closed at the salmon-breeding station in October,

the fitshiug for parent trout was vigorously prosecuted, aud much hard
work was done in repairing the trails and catching and bringing to

the ponds live trout, which had to be carried in some instances several

miles.

The winter's wood was also cut and brought in, and on the ditch which
takes the water from the creek to the trout ponds a deep pond was sunk
a short distance above the trout ponds, to catch the mud that is brought
down by the water in the ditch.

No great rains fell during the fall up to the present writing (Decem-
ber 31). The river had not risen to any considerable extent except once,

when it was 4 or 5 feet above the summer level. The breeding trout at

present in the ponds are looking well, and unless there is an excessive

rainfall like that of last winter there seems to be no reason why we
sliould not take several hundred thousand eggs during the next spawn-
ing season, the beginning of which now appears to be close at hand.

Table showing the distribution of California trout {iSalmo iridea) eggsfrom
the McGloud River station in 1881.

1881.

Jan. 26. T. B. Ferguson, Maryland 25, 000
20. B. F. Shaw, Iowa 25, 000
20. jST. K. Fairbanks, Illinois 25, 000

Feb. 18. B. B. Eedding, California . 25, 000
19. B. B. Eedding, California 15^ 000
25. N. K. Fairbanks, Illinois 10 000
25. B. F. Shaw, Iowa 10 000

March 4. S. Webber, New Hampshire 4^ 000
14. T. B. Ferguson, Maryland , 700
31. T. B. Ferguson, Maryland 10 000

April 7. T. B. Ferguson, Maryland 700
10. J. G. Portman, Michigan 6, 000
10. II. O. Sweeney, Minnesota _ 8, 000
29. Philo Dunning, WiscoUvsin 5^ 000
29. William Griffith, Kentucky 5^ 000
29. J. P. Creveling, Pennsylvania 5, 000
29. Eugene G. Blackford, New York 500

Total 179, 900





XXIII.-REPORT ON THE PROPAGATION OF PENOBSCOT SALMON
IN 1881-'82.

By Charles G. Atkins.

The routine work of the season went on with so little novelty that

there is not much to report beyond the summaries of work accom-
plished.

It has been the ordinary practice to defer the purchase of salmon
until the market price has declined to about twenty-five cents per

pound. This generall3^ happens from June 1 to 10, depending mainly
on the supply of salmon from Canadian rivers.

This year the first salmon were received June 1, and the last July 2,

the supply coming from the same parties and the transfer being in the

same hands as the previous year. The total number bought was 514

;

5 of them died in transit, and 509 were deposited in apparently good
condition in the iuclosure. They were of uncommonly large size, the

average being 16.55 pounds, as estimated by Mr. Whitmore—doubtless

a very close approximation to the actual weight. This is the largest

average that has occurred since the propagation of Penobscot salmon
began, in 1871. It is thought by the fishermen to be the highest within

their experience. The next highest since 1870 was the season of 1874,

when the average of those purchased reached 14.03 pounds. An-
other phenomenon worthy of notice is the fact that the average size

of the fish was as great during the last days of purchase as during the

earliest. The ordinary experience of fishermen is that the mean weight
of the fish decreases from the beginning to the end of the season.

The mortality in the inclosure was this year remarkable, 146 being

found dead. No progress has been made toward a discovery of the

cause. The symptoms were, as before, an opacity of the eyes, (accom-

panied, doubtless, by total blindness), subsequent protrusion and burst-

ing of the eye, and, soon after this, of the fish. Ninety-six per cent, of

these deaths occurred in June and July. This agrees with previous

experience, which teaches us to expect the survival of nearly all those

that reach the month of August alive. The greatest heat of the water

generally occurs in August. This year the averages were as follows

:

from May 19 to 31, 57.8o ¥. ; June 1 to 30, 59.4° F. ; July 1 to 31, 63.5°

F. ; August 1 to 31, 63.7° F. ; September 1 to 30, 59° F. ; October 1 to

31, 45.8^ F. The highest temperature noted was 73^ F., August 6. The
mean for the first eight days of August was 70.9° F. These averages are

1085
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based on observations made exclusively in the morning, from 5 to 7

o'clock, generally precisely at 6. Midday temperatures were undoubt-

edly higher.

The recapture of the salmon in October was successfully accomplished,

but four fish eluding us ; 358 of both sexes were manipulated, 232

females and 126 males. The females (135 were measured) averaged

33.37 inches in length ; 15.67 pounds in weight before spawning, 11.85

pounds after spawning. The males (71 were measured) had a mean
length of 34.8 inches and a mean weight of 13.6 pounds. There were

obtained 515 pounds of spawn, counting as afterwards ascertained,

2,693,009 eggs. The average yield was 11,608 eggs from each female.

As comi)ared with former experience, these means are all much higher,

indicating the accuracy of the estimate of weight made when the salmon

were purchased. The first eggs were taken October 26, the last Novem-
ber 17.

At the hatching we had, previous to this season, used water directl}'

from the brook, tapping it within 50 feet of the house. The original

supply is from " Craig's Pond," a very pure natural lakelet as cold as

ordinary lakes in this latitude. But a few hundred feet above the

hatchery it receives the waters of some copious springs which have the

effect of maintaining a high temj)erature in the lower part of the brook

during the early part of the winter, and thereby forcing the eggs into

early development. In 1879 and 1880 we were forced to i>ack and ship

the most forward lots of spawn early in December—a very inconvenient

date—and all of them were ready for shipment earlier than it is sup-

posed would be best for the young fish, if hatched in northern local-

ities. In the winter of 1880-'81 a temporary hatchery was constructed

on the brook above the point where the springs enter, to retard the

development of a portion of the spawn, and served an excellent jmr-

pose, although it was in many respects unsatisfactory. It appeared on

the whole advisable to conduct a supply of cold water into the main

hatchery, and an aqueduct was projected, tapping the brook above the

springs. This was executed in August and September, 1881. It was

built of cement mortar, laid around a wooden core four and a half inches

in diameter, the core being drawn ahead as fast as the cement set. It is

believed to be practically permanent, being laid at the bottom of a trench

below the reach of frost. It is about 1,600 feet long, and cost $737.30.

In the hatchery we have, therefore, a choice, during late fall and early

winter, between warm and very cold water.

In 1881 the spawn was kept at first wholly in the aqueduct water,

which had a mean temperature through November of 40.7° F., and

through December of 35.2° F. The brook, meanwhile, had a temper-

ature of 47.4° F. in November and 41° F. in December. The lower tem-

perature of the former enabled us to hold back the earliest eggs until

the middle of January, more than a month later than in 1880.

The first shipments were made January 16, 1882, and to suit the con-
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venience of consignees the lasfc of them were held until March 13. The
eggs were, as usual, packed in wet moss, inclosed in dry leaves or chaff,

and forwarded by express.

The eggs rejected for lack of impregnation numbered 50,550 ; those

rejected for whiteness, from time to time through the season, numbered
28,459 ; I suppose that 20 per cent of the latter may have been impreg-

nated
;
and this gives us 50,242 as the whole number of eggs that failed

of impregnation, being 2.2 per cent of those taken from the fish—surely

a very satisfactory result.

The eggs remaining at time of shipment, measured out in tin cans,

amounted to 2,614,000; if to these we add those rejected, we obtain

2,693,009 as the original number taken from the fish.

Divided pro rata among the parties supporting the establishment,

the eggs were assigned as follows

:

To the United States 1, 006, 500

To Maine 1, 147, 000

To Massachusetts 286, 000

To Connecticut - 172, 000

Total shipped 2, 611, 500

The transfer of all those eggs was accomplished with a loss of but

1,739, of which the greater number were probably unimpregnated eggs

that escaped the scrutiny given to the spawn before shij)ment. The
hatching was also attended with excellent success at nearly all points,

and as the net result of the year's work there were planted in the waters

of the country 2,397,132 salmon fry, as shown in detail in Table III.

Table I.

—

Schedule of breeding salmon bought at the Bucksport-Orland establishment, 1881.

Date.
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XXIV.-REPORT ON THE PROPAGATION OF SCHOODIC SALMON
IN 1881-'82.

By Charles G. Atkins.

1.

—

Preparations.

Hatchery No. 3 was the principal scene of activity during August,
September, and October, 1881. The location of this hatchery is an ex-

ceedingly favorable one, and it is a matter of regret that the facilities

existing at this spot were not discovered at the initiation of the estab-

lishment. The ground was, in its original condition, heavily strewn
with bowlders, large and small, and beneath them were interstices

through which the water of the spring stole away in such a manner as

to give the impression that the supply was not only small but incon-

stant. It was only after the tangled maze of shrubs was torn away
and part of the surface earth removed that the permanent character of

the spring could be observed. Meanwhile three other sites had been

occupied, and the main part of the work of developing the spawn and
hatching the reserve had been for years carried on at great disad-

vantage with an inadequate supply of water (spring water at that), no
facilities for aeration, and a liability to occasional flooding by rains. I

make no doubt that all the serious losses which during the early years

occasionally befell the stocks of eggs in development and transporta-

tion might have been avoided had we then possessed the facilities of

hatchery No. 3. Among the minor disadvantages which we might have
escaped may be mentioned the labor and risk of carrying the eggs by
hand from the fishing grounds over half a mile of rough road, often by
night ; the difficulty of guarding well the property so far out of sight

and hearing ; and the many weary days spent by Mr. Munson in the

transfer of the young fish from the house to the stream in the month
6f June, amid tormenting clouds of mosquitoes and black flies. The
new hatchery is at the head of a small cove that indents the west
shore of Grand Lake within a few rods of its outlet, and not over 20 feet

from the water's edge when the lake is full, as is always the case in June.

The fish cans are taken in a boat, and easily rowed tothex>lace of liber-

ation, with great economy of time and effort. The fishing and si>awn-

ing ground is not over 300 feet distant and almost in sight. Within
stone's-throw, an excellent site for the superintendent's house has

been secured, and will be occupied another season, so that the premises

1091
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will always be under surveillance. The surface of the ground presents

a steep incline, of which advantage has been taken to arrange the

floors of the hatchery in a descending series, with a total difference in

elevation of about 11 feet. The water is introduced upon the highest

of the six floors devoted to the development of the embryos, with ample

room for aeration and reaeration at each plunge. The latter circum-

stance atones for the small minimum volume (9 gallons per minute was

the lowest observed this season), and in part for the fact that it is

wholly spring water. The volume is least from August to early March,

after which the spring rains and the melting of the snows produce so

great an augmentation that there is a great surplus during all the

season of hatching the reserved spawn and growing the alevins. The
minimum volume can be augmented by the introduction of water from

other, not very distant, springs.

This house was founded in haste, in December, 1880, and was at first

only 30 feet long and 20 wide, but this season we have added wing»

that increase the floor area to about 1,500 square feet. The floors^

have all been cemented, and the foundation walls, of massive masonry

carried up to a height of from 1 to 8 feet above the ground. Cement

pipes were laid to introduce the water from the principal spring, and

an aqueduct, partly of bored logs and partly of assorted gravel, brings

in the water from another spring 600 feet distant. This will henceforth

be the headquarters of the establishment. Here the eggs will be packed

for shipment, and the reserve hatched. Here will be the storerooms^

and workshops.

The fixtures for the development of the eggs are similar to those in

use at the other houses and also at the Penobscot establishment. Plain

wooden troughs are furnished with movable frames in which the egg-

trays are arranged in tiers ten deep, with provision for change of water

by a horizontal current. A single new feature has been introduced in

the method of aeration. Two troughs are placed side by side and the

water allowed to pour from one to the other nearly the whole length,

exposing a very broad and thin current to the action of the air, and in-

creasing the opportunity of aeration probably twenty-fold over that

afforded by a connecting open spout 6 inches wide. In a rough way

it may be estimated that by the repeated use of this arrangement in the

new house a gallon of water there is fully equal in efficiency to five gal-

lons in hatchery ISTo. 1.

]S^o change has been made in the location of the fishing ground or the

fixtures and appliances pertaining to the work of spawning, except

trifling alterations in the form and proportions of the inclosures.

2.

—

Fishing and spawning.

The spring fishing of 1881 was much better than usual, both as regardK

the numbers and size of the fish taken. Through the summer there

was more rain than usual, and in August and September the lake and
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tlie stream were higiier than aiij' year since 1875. xV sudden rise of

water, owing to copious rains in August, 1880, had been followed by an
abundance of fish in the stream early in September. The high water of

1881 did not have the same effect on the fish, scarcely any salmon en-

tering the stream till after the middle of September. The inference

naturally suggested is that the condition of the stream favorable to a

late summer or early fall run of salmon is not so much a high stage of

water as a sudden rise; but the phenomena observed are hardly suffi-

cient for confident generalization. Moreover, during ten days in August
the gates at the dam were closed for certain repairs on a dam at Calais,

and meanwhile the flow of water was confined to that entering the canal.

From August 3 to September 10 there was a fall of 5J inches, and from
September 10 to October 29 a further fall of 15J inches ; November 5, a
rise of 2 inches, owing to rains on the two preceding days; and after

that date there was neither rise nor fall until December.
The usual nets were placed across the stream and canal about the

middle of September, but no preparations for the capture of the salmon
were made until October 29, when it was observed that the most for-

ward of them had begun to form their ridds above our nets. On the

night of October 31 the capture of fish began. The manipulation was
delayed until IS'ovember 8, when some hundreds of salmon had been
collected, and a part of them exhibited great uneasiness, a few actually

beginning to spawn in the inclosures. The work proceeded as usual

until November 19, when all the salmon taken had been deprived of

their spawn, and the almost entire cessation of the catch told that the

season was at a close.

An accident during the work of spawning confused the different lots

of fish so that the number taken from day to day cannot be stated with

the usual accuracy, but the tally-book shows exactly the number of

females that were manipulated, and enables me to make an estimate of

the total number of males, which, I am very confident, is within 15 of

the true number. According to these estimates there were taken 652

female salmon, 370 males, and one of unknown sex—total, 1,023. There
were 621 females that yielded spawn, and the eggs obtained from them
are estimated at 947,000, being an average of 1,525 eggs from each

female.
3.

—

Shipment of spawn.

The development of the eggs intended for earliest shipment was car-

ried on in hatchery No. 3, the remainder being kept in the colder water

of No. 2. It is from the latter that the reserve is always selected, since

the retardation of their development will bring them out in the spring

much nearer the natural date than if developed in the warmer water.

The shipment of eggs began .January 12 and closed March 1. The
losses up to the time of the division of the eggs, when they were either

shipped or set aside for the reserve, aggregated 87,091, of which 62,159

are known to have been uuimpregnated eggs. From this we may fix
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the proportion impregnated at 92.9 per cent. Total losses before divis-

ion 9^ per cent,—about the ordinary rate.

The eggs were shipped in the customary method—packed in wet moss^

inclosed in dry moss—and sent down to Princeton, 12 miles distant, in

the afternoon ; thence by stage 28^ miles to Forest Station, the next

forenoon; this part of the journey occupying about 5J hours, during

which the cases of eggs were exposed, with little or no protection, to the

wintry blasts.

Excellent success attended the transportation, with a single excep-

tion. A case containing 32,000 eggs, addressed to Mr. Brackett, at

Winchester, Mass., packed in an experimental manner, which proved

to be less efficient than our ordinary mode, was partly frozen on the

way, and 8,000 eggs lost. The temperature of the air at the time this

package started on its 28^-mile ride in the open air was 20 degrees be-

low zero. In 22 other packages (including all save three, which were

not reported on), the entire number of dead eggs on unpacking was re-

ported at 1,806, being three-tenths of one per cent., or three in one

thousand.

An attemjit was made to economize in bulk, and thereby in freight

charges, by the use of asbestos felt in place of moss, but it was found

that bulk for bulk it was in no wise superior, while at the same time

it was far heavier and more costly. The experiments tried in this con-

nection gave results indicating that, considering only the question of

bulk, the best material to save from freezing was wet moss ; but if the

weight and consequent freight charges be taken into account then the

best material is dry moss, which is exceedingly light and as efficient as

an equal thickness of asbestos felt or building-ijaper.

The division of the spawn available for shipment, pro rata with the

contributions made by the several parties, was as follows :

United States received 311,750

Maine received 64,500

Massachusetts received 107,500

Connecticut received 107,500

Ifew Hampshire received 53,750

The distribution of the share of the United States will be seen in

detail by referring to the subjoined schedule of shipments of eggs.

The hatching of spawn retained (215,000) was accomplished with the

insignificant loss of 212 eggs, and of the young fish but 1,691 died

;

213,097 young fish were planted in Grand Lake, scattered along shore

as usual.

The hatching of the transported eggs and the planting of the young

fish were in most instances accomplished with less than the usual mor-

tality. A schedule is subjoined showing the details of the planting.

4.

—

Extracts from diary.

Grand Lake Stream, August 3, 1881.—The season has been very

rainy here. The lake stands at 3 feet 11 inches on our gauge. The
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water still covers our spawning-house floor, and in hatchery No. 2 it is

still several inches above the tops of the troughs. Five gates are open*

and a great volume passing oft", yet Munson thinks the water has beeni

rising lately. The total volume of water now flowing in hatchery No.

1 is 28.6 gallons per minute. In hatchery No. 3 [only one aqueduct was.

then in operation] the volume is 9.6 gallons i^er minute. Temperatures

^

of water observed to-day: At hatchery No. 1, 46|° F.; at hatclfery No.

3, 63^o F. [the water here is open to sun outside the building] ; at Grand:

Lake, at surface, near dam, 72^° F.

Munson says that the fish hatched out this year were by far the best

he ever hatched, stronger and more active. All visitors admired them.

None of the fry were planted this year below the dam. They were,

scattered along the shores of the lake as far as Munson's Island. A
number, estimated to have been about 2,000, were taken in a can with-

six or eight gallons of water, and in turning them out a canful would

stretch along several rods of shore.

Both Forbes and Munson testify to the abundance of the young of

Schoodic salmon below the dam this year. They often followed and
seized the hook intended for large fish. The fishing at the regular-

season (May and June) this year was excellent. Munson says they took

very fine fish and a good many of them, and the fishermen were well,

satisfied.

/September 10, 1881.—Arrived from Bucksport on 9th via Big Lake;.

The lakes are high, but I hardly think Grand Lake is any higher than

in 1875, when, I remember, we used to run canoes down through the

sluice-gate of the dam without touching. It stands now on our gauge
at 3 feet 5J inches, with a very light northerly wind. This, it appears,

is 5^ inches lower than on August 3. It is now 1 inch below our spawn-

ing-house floor. It is 1 foot 7^ inches higher than November 7, 1880.

For about ten days in August the gates were all closed on account of

the bursting of the Union dam in Calais. The rest of the time there

have been five gates open. The water is believed to be now falling

rapidly. In Big Lake the water is very high, there being but two gates.

open at Princeton.

None of our nets have been put into the water yet, it appearing to
Mr. Munson to be unnecessary, because the fish have not come until

n ithin a few days. None were caught until Mr. Ferguson's arrival, on

the 9th, when he took one. Crossing the bridge on the 9th I saw five

of the salmon under the bark-mill. Mr. Ferguson also took two to-day^

one just below the dam and one at Big Falls. I have seen several leap-

above the dam.

October 6.—Third visit to Grand Lake Stream. The nets to intercept

the fish in their descent have been in place since the middle of Septem-

ber. Work on the extension and the foundation of hatchery No. 3 i&-

going rapidly forward.

October 26.—Arrived from Bucksport about 11 a. m. The addition to
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liatchery ISTo. 3 is nearly finished; cement floors all hard. The stream

house (hatchery No. 2) has been put in order for eggs.

October 29.—We put in some of the pound nets to-day. Fish are be-

ginning to spawn above our nets.

October 31.—To-day we put in the second pound, and are now prepared

to capture fish.

N'ovemJ)er 1.—A good many fish ran into pound 2, and were driven

through into the large pound. Munson estimates them at 175 at 9 p.

ra.—say 30 more in the morning. About 40 fish driven in this evening.

"Very few salmon have got past our nets into either canal or stream.

November 2.—A pretty good run of fish this morning. Munson found

in the pound what he called a female sea salmon of 12 pounds weight

(afterwards found to be 36 inches long, and probably heavier than this

estimate). At 10 a. m. I saw a male sea salmon also within our inclos-

nres.

November 5.—There were good runs of fish on nights of November 2

and 3. Last night about 15 salmon came in before 9 o'clock, and dur-

ing the remainder of the night a very large school. Yesterday and the

day before were rainy, and it cleared at 7 last evening.

November 7.—A good run of fish every night ; last two nights less

than a hundred each, we judge.

November 8.—To-day we begin the taking of spawn. All the fish

captured prior to this date are gathered in a siugle large inclosure.

From this stock we to-day manipulated 591 Schoodic salmon, 210 being

males, 192 unripe females, 166 ripe females, and 13 spent females. The
predominance of females at so early a date indicates that the majority

of the salmon we shall catch have already entered our inclosures. It

is usual to take a larger number of males until the season is well ad-

vanced, the later catches being mostly of females. The large number of

unripe females taken indicates that the delay in beginning manipula-

tion was judicious. Thirty of the females spawned (= 18 per cent)

yielded some defective eggs, commonly but very few each. This in-

cludes only such eggs as bore some visual sign of imperfection. In

most cases they were chalky-white in color ; in some there were only

small white spots. In others there was the color and transparency of

good eggs, but the yelks were collapsed and rolled together. This

phenomenon has always been present with the Schoodic salmon, but

no exact record made of the matter before. Besides the Schoodic

salmon we handled to-day 2 sea salmon and 11 small togue {Salmo

{ Cristivomer) namaycush). The sea salmon were 1 female 36 inches long,

gravid, and 1 male 31J inches long. The togue ranged in length from

17 to 21 inches, being, apparently, all spent fish. The eggs taken to-day

(235,000) are placed in hatchery No. 1.

November 11.—Spawning jiroceeds daily. There are more togue than

usual, among the salmon ; 22 of them were found to-day, all small. One
fsalmon found to-day whose sex could not be distinguished. It measured

16 inches in length.
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November 13.—First suow of the season last night—a mere trace.

The temperature of the lake has fallen since November 4 from 49 to 41.

Spawning still continues. No large runs of salmon ; on night of 11th and
12th only 25 in all. Yesterday we began to put eggs into the stream
house, hatchery No. 2.

Novemher 14.—Two nights have brought in b#t 50 salmon. It appears
that the season is drawing to a close.

Novemher 19.—The last day of spawning. We had but 27 gravid

females on hand this morning. Twenty of them yielded spawn, and
they, with the 7 remaining unripe, were placed in the final inclosure,

whence they are to be taken up the lake and liberated. The work of

transportation begins to-day.

November 21.—The transportation of fish concluded to-day, and part

of the iuclosures taken from the water. The main nets are left in place

for some days, to prevent the fish that have been turned loose descend-

ing the canal and stream, which many of them (perhaps 20 per cent.)

attempt to do immediately after they are set free, notwithstanding they

are freed one or two miles up the lake. Two inches of snow on the

night of 19th. All the eggs deposited in hatchery No. 1 are transferred

to No. 3, the latter, Avith No. 2, having ample accommodations for them.

November 22.—Eeturned to Bucksport, leaving everything in charge

of Mr. Munson.

January 11, 1882.—^Arrived from Bucksport at 8.20 p. m.

January 12.—To-day I find at hatchery No. 3 that the west aqueduct

is delivering 20 gallons of water per minute, and the south aqueduct 10

gallons. Munson says the volume has been about thesame all the winter,

except immediately after hea\y rains, when it was greater. Wfe have
now 485,000 eggs in the new hatchery, and 200,000 additional will be

immediately brought up from the river house to hasten their develop-

ment, so that they may be ready for shipment before March. Munson
thinks the rate of impregnation is better than usual this year. We
took a tray of lot 1 (earliest eggs), picked out 110 contiguous eggs, and
found only 5 of them unimpregnated.

January 13.—Transferred 200,000 eggs from No. 2 to No. 3. These

have been in very cold water, averaging a little less than 34^ since they

were put in the troughs in November, and their eyes are not yet formed.

January 17.—This p. m. Munson picked the unfertilized from six

stacks of eggs (120,000 nearly) in two hours forty-seven minutes. He took

out 6,700 white eggs, being at the rate of40|^eggs per minute, no allowance

being made for moving stacks back and forth, shifting trays, &c. Such

speedy work can only be accomplished by a practiced hand. The un-

fertilized have been induced to turn white by previous agitation. To
attempt to remove them while retaining their natural color would be

tedious and uncertain.

January 18.—To-day we began shipment of spawn, sending 60,000 to

E. A. Brackett, Winchester, Mass., and 50,000 to H. J. Fenton, Windsor,
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Conn. The outer packing of both cases was dry moss. While pack-

ing I observed that not all of the unimpregnated eggs had been re-

moved, and there were some impregnated that were not healthy, small

embryos and irregular development. I saw three or four bursted eggs.

Now I cannot think that these defects are owing to any fault in our

management. The insiae moss in part of our boxes was rather drier

than ordinary, and I think that all or most of these went to Fenton.

(Both packages arrived at their destinations in good order. Mr. Brack-

ett reported condition " excellent." Mr. Fenton said, " good, except

some indented." Dead on unpacking in latter lot, 47 ; subsequent losses,

Hght.)

January 23.—Shipped another lot of eggs (32,000) to Mr. Brackett,

1 had a case made on purpose for it, intending to have a space of 2

inches all around for outside packing, but by mistake it was made so

shoal as to leave but 1^ inch above and below. I lined it with two
thicknesses of asbestos roofing felt on all sides and packed the remain-

ing space with the ordinary dry moss. The case is of half inch pine.

The felt used was about 3^ pounds. (Without laps there would have
been needed only 2J pounds.) It costs in Boston 20 cents per pound

—

here, about 22 cents. It weighs about 1 pound per square yard, and
its cost can be put at 2J cents per square foot. The package weighed,

In detail, as follows :

Lbs. Oz.

3 boxes eggs packed in wet moss 40 9

Cover, side cleats, and nails 1 7

• Lbs. Oz.

Total of inner package 42

Moss 6 9

Asbestos felt 3 8

Case 20 4

Total of envelope 30 5

Total of entire package . 72 5

A package with a protecting envelope of dry moss one inch thicker

than the above on all sides would weigh about 3 pounds 14 ounces

more. Supposing the two modes equally efficient in protecting against

cold, we save near 4 pounds weight, and corresponding amount on
freight by an outlay of 77 cents for asbestos and the trouble of lining

the cases with it. I believe this will hardly pay. [Subsequent experi-

ments showed that not even the above economy of space would be ef-

fected by the use of asbestos felt, its resistance to the escape of heat

being not much, if any, greater than that of an equal thickness of moss
alone.] Temperature of air at 7 a. m., 0° F. It has been below zero on
six mornings this month previous to this date, and once in December,



[9] PROPAGATION OF SCHOODIC SALMON IN 1881-'82. 1099

January 25.—Cold weather has shrunk the volume of water at the

hatchery from 30 to 20 gallons within two weeks.

January 27.—This morning we had a smart rain for several hours;

yesterday a thaw. No material change in the volume of water in the

hatching-house. Grand Lake is rising; the water is just beginning ta

flow on our spawning-house floor.

January 28.—Mr. Brackett writes that the case of eggs sent him on

23d arrived at Winchester, Mass., on evening of 25th, and on unpack-

ing next morning were found to be " frozen through and through, with

the possible exception of a small space in the center." [But this jjroved

to be an exaggerated statement, the actual loss being 8,000 eggs out of

32,000.] These eggs went down to Princeton on stage on 23d. l^ext

morning, with the temperature of the air at 20° F. below zero, and a

high wind, they went to Forest on the stage, a drive of five and one-

half hours, thence to Boston by rail in a car warmed by a stove.

Doubtless the freezing was accomplished before the package reached

the railroad. This was the first instance of the kind that has occurred

since this establishment was organized. Probably the protecting power

of asbestos felt is less than I supposed.

February 2, 1882.

—

Experiment with pacMng materials.—Last night I

took a box made out of an old packing-tray, 12 inches long, 9 wide, and

3^ deep ; ends one-half inch thick ; top and bottom about one-fourth of an

inch ; all pine, joints open, construction loose. On the bottom I put 4

thicknesses of asbestos felt, then a board one-fourth of an inch thick

;

then I filled it with wet moss, just such as we use in packing eggs,.

and pressed it in hard with my hands; then put on another quarter-

inch board, and finally the cover. This was put together in our shop,

temperature 50° or 60° F. The moss was from the moss storeroom

^

the temperature of which is from 35° to 40^^ F. About 9 p. m. this box
Avas put out of doors on our shop platform, stood on end, and there

allowed to remain till 7 a. m. I then took it in and opened it. The
out-door temperature at 6 p. m. was +8° F ; at 7 a. m. it was +18° F.

On opening the box I found the moss frozen nine thirty-seconds of an

inch on the bottom (the felted side). On the top (the board side) twelve

thirty-seconds of an inch, on the side without either board or felt, three-

fourths of an inch. Reckoning from the inside of the cover, the pene-

tration of the frost was, through felt and board and moss, about twenty-

five thirty-seconds of an inch; through board and moss, twenty thirty-

seconds of an inch; through moss alone, on narrow side, twenty-four

thirty-seconds of an inch ; in the latter case had the side been broader

I think the frost would not have penetrated so far.

[Other experiments with packing materials were tried February 4^

and the results may be stated with tolerable accuracy, thus : Asbestos

felt and common building paper vary very little in conducting power,

frost penetrating through five-eighths of an inch of either material, and

further into wet moss, .25 to .35 inch in case of the asbestos envelope,
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and .31 to .37 inch in case of the paper envelope. Dry moss is about

the same as asbestos and paper, the frost penetrating through the as-

bestos 1.60 inch, and through dry moss, under the same circumstances,

1.62 inch. Through wet moss the frost penetrated only from .7 to .9 inch

under same circumstances, showing that the latter material is more
effective, bulk for bulk, than either dry moss, dry paper, or dry asbestos

felt. This agrees with the results of other experiments I have tried

with wet moss, yet I think the weight of the latter will forbid its em-

ployment in ordinary cases. The paper and asbestos are excluded by
their cost and also by their weight. The relative weights of the sev-

eral substances are about as follows: Asbestos felt, 82; paper, 50; wet
moss, 20; dry moss, 3. The comparative weights of the asbestos and
paper are given exactly. Those of wet and dry moss are correct rela-

tively to each other, but possibly a little too low relatively to the other

substances. But evidently none of the other substances can rival dry

moss for our i)urpose, when eflQciency and economy are both considered.]

February 13.—The shipment of eggs, suspended since January 24, is

resumed to-day.

February 22.—As in former years we measure our eggs for shipment
in old corn cans, each one holding about 2,500. On 13th instant Mr.

Muuson found that, filled as usual, a measure counted out 2, 720 eggs

;

twice since then he has counted a measure full and found in one case

2,710, and in another 2,725. The record of shipments before 13th is cor-

rected accordingly, and since that date the measures have been filled

not quite so full, with intention to have 2,500 in each as near as

possible.

February 23.—To-day I examined the most forward eggs in the river

house (No. 2): The eyes have not yet begun to color. To try their hard-

iness for packing, I took a tray of them and rapped it smartly six or

eight times on the table, making the eggs rebound into the air.

February 25.—There were picked from the above tray 94 white eggs
and all were unimjjregnated. So I should dare to pack these eggs now.

March 1.—Shipment of eggs concluded to-day; 645,000 have been

sent away, and 215,000 remain to be hatched and planted in Grand
Lake.

March 3.—I return to Bucksport, leaving Mr. Munson in charge.

5.—ISTOTES FROM ME. MUNSON'S RECORD BOOK.

February 28.—The earliest eggs received from the Penobscot station

commence to hatch to-day. [Two hundred and sixty-seven thousand
eggs of Penobscot salmon were hatched here at the charge of Mr. Frank
Todd, of Milltown, N. B., the same being furnished free by the State of

Maine, to be planted in the Saint Croix, the boundary river between
Mame and Il^ew Brunswick. For the hatching and expenses Mr. Todd
paid the establishment $91.26. The eggs were received in three lots,

January 30, February 12, and March 11.—C. G. A.]
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March 14.—First lot of Schoodic eggs begin to hatch [taken Nov. 8thy

and kept meanwhile in hatcheries Nos. I and 3, water ranging from 48^

to 34^° F. and averaging 39°.! F. The time occupied has been 126

days to the commencement of hatching.]

March 16,—Lot 1 all hatched.

March 21.—Lot 4 [taken November 11] begins to hatch.

March 23.—Lot 4 all hatched.

March 25.—Moved all eggs from hatchery No. 2 to No. 3.

March 28.—Penobscot eggs receiv^ed February 12, begin to hatch.

March 30.—Gates all shut down.

March 31.—Penobscot eggs received February 12, all hatched.

April 18.—Penobscot eggs received March 11, begin to hatch.

April 21.—Same all hatched.

May 7.—Lot 6 of Schoodic eggs begin to hatch. [These were taken

November 14, and have been since then until March 25 in the cold

water of the stream, averaging 34° F., and from that date to the pres-

ent in spring and snow water averaging 37° F. The general average

of temperature has been 34.7° F., and the total time to the commence-

ment of hatching has been 174 days. One more day, 175 days from the

beginning, will be the average time of the hatching of this lot of eggs.]

To-day, May 7. The ice broke up in Big Lake.

May 9.—Eggs taken November 14 are all hatched.

May 10.—Ice broke up in Grand Lake.

May 11.—Lot 7, Schoodic eggs, begin to hatch [taken November 16].

May 14.—Lot 7 all hatched. Lot 8 [taken November 18], begins to

hatch.

May 15.—Lot 8 all out ; lot 9 [taken November 19] begins to hatch.

May 17.—Lots 9 and 10 all hatched. These are the last eggs.

May 22.—Lots 1 and 4 turned out. Also the earliest of the Penob-

scot fry.

May 26.—Second lot of Penobscot fish turned out.

May. 30.—The last of the Penobscot fish turned out. [In number,

266,240 ; there having been a loss of 700.]

June 15.—Three men took 84 Schoodic salmon with fly today: wind

southwest, strong.

Ju7i€ 26.—The last Schoodic salmon turned out.

June 28.—Closed up.
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Table I.

—

Spawning operations at Grand Lake Stream, Maine, November, 1881.
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XXV-STATISTICS OF THE SHAD-HATCHING OPERATIONS CON-

DUCTED BY THE UNITED STATES FISH COMMISSION IN 1881.

By Chas. W. Smiley.

From the reports of the various persons in charge of shad-hatching

stations during the spring of 1881, and from the reports of messengers

in charge of shipments, I have prepared a series of six tables to show the

operations at each station, and the seventh for a summary exhibit. From
these it will appear that 87,441,000 eggs were obtained and hatched

with an average loss of 20 per cent. A comparison with the number of

shad hatched in previous years is of interest, and the constant increase

gratifying.

Number of shad hatched:

1879 16, 842, 000

1880 29, 473, 000

1881 70, 035, 000

1872-1881 inclusive 172,423,350

Of the fish hatched, a part were deposited in waters near the several

hatching stations, as follows:

Deposited in local waters

:

1879 5,587,000

1880 7, 864, 600

1881 46,518,500

Of the fish hatched, the number transported to other waters was as

follows

:

Transported to other waters

:

1879 10, 002, 500

1880 20, 761, 400

1881 23, 516, 500

The number of shad deposited within the wateps of the different

States the present year was as follows:

Connecticut 1, 000, 000

Delaware 940, 000

District of Columbia 205, 000

Georgia 1, 800, 000

Iowa 1, 100, 000

[1] 1107
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Kansas 200, 000

Kentucky 707,000

Maine 1,150,000

Maryland 24,705,000

North Carolina 4, 357, 500

Ohio 1, 020, 000

Pennsylvania 3, 500, 000

Eliode Island 500, 800

South Carolina 620, 000

Tennessee 400,000

Texas 277, 000

Vu-ginia , 24, 280, 000

West Virginia 175, 000

Total.... 67,002,500

Fuller particulars of these deposits, the time, streams, places, «&c.,

will be found in the tables of distribution—Tables VIII and IX.

For comparison with the number of shad sent to the various States in

the years 1872-'80, see summary tables published in another part of this

volume.

Table I.

—

Becord of shad-hatching operations conducted hy United States steamer Fish
Hawk, Lieut, Z. L. Tanner, commanding, at Capehart's Wltarf, in Salmon Creek, Avoca,
N. C, from April 12 to April 30, 1881,
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Table II.

—

Becord of shad-hatcJiing operations conducted ty M. McDonald, at Gunston
and other places on the Potomac River, under the direction of the United States Fish Coni-

inission, from April 20 to May 30 inclusive, 1881.*

Date.
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Table III.—Record of sliad-hatching operations conducted hy Frank L, Donnelly, at Navy-
Yard Station, Fotomuc River, under the direction of the United States Fish Commission,

from May 4 to June 2, 18ai.

Date.
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Table IV.

—

Bccord of shad-hatching operations, ^c.—^Continued.

Date.
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Table VI.

—

Record of shad-hatching operations conducted hy United States steamer Fish
HaivTc, Lieut, Z. L. Tanner commanding, at Havre de Grace, Md., in the Susquehanna and
North East Rivers, from May 5 to June 5, 1881.
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XXVI -REPORT OF DISTRIBUTION OF CARP, DURING THE
SEASON OF 1881-'82, BY THE UNITED STATES FISH COMMIS-
SION. ^ •

By Marshall McDoxald.

The first applications for German carp were filed in 1876, one year

subsequent to tlie successful importation of tliis fisb and to the estab-

lishment of breeding' ponds at Druid Hill Park. The total number of

applications filed during this year was 3. In 1877 the number in-

creased to 20 ; in 1878 to 98 ; and in 1879, when the first distribution

was made, the number of applications for tlie year was 324.

The fragmentary records of this first distribution show that there were
distributed directly to 181 applicants 6,203 carp, being an average of

34 to each applicant. In addition there were distributed to State Com-
missioners and agents of distribution 4,743 carp, making a total dis-

tribution for the year of 10,946 carp.

In 1880 the number sent to applicants direct had risen to 31,443, and
to State Commissioners and agents 19,021, making a total for the sea-

son of 50,464.

In 1881 we were confronted with the problem of distributing 160,000

fish over a much wider geographical range and at a consequent increase

in the cost per applicant.

To relieve the messenger service of the i)ressure of the increased

work, and to reduce the cost of the distribution, recourse was had to

express shipments in all cases where applicants were willing to defray

the increased cost of delivering. The shipping packages first used were

wood-bound tin cans, holding about eight gallons of water, and making

a ship]>ing j^ackage weighing about Go pounds. The principal lines of

express transportation promptly responded to the request of the Com-
missioner and arranged a tariff of reduced rates of charges to all points

reached by their routes. Even at the reduced rates the cost to appli-

cants of express delivery was quite a serious matter, ranging from $1

for the nearest points to $6, $8, $10, and $12 for the more remote.

Early in the season, by direction of the Commissiener, a half can was

substituted for the can first used. This materially reduced the weight

of the shipi)ing package and the express charges in each case. Parties

receiving these cans had the option of retaining them at a stipulated

price or of returning them. When parties declined taking the cans, they

S. Mis. 110 71
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were, under our arrangemeuts witli the express comj)anies, returned

free.

The distribution made prior to December 15 was accomplished by the

methods above indicated ; meanwhile experiments were inaugurated

looking to reduction both in the weight and bulk of the shijiping pack-

ages.

An account of the result of these experiments will be found in Vol. I,

p. 215, Bulletin of the United States Fish Commission. So satisfactory

were they that early in December I was instructed by the Commissioner

to take charge of the Division of Distribution, and to inaugurate, sys-

tematize, and perfect the more economical methods of distribution ren-

dered practicable by the reduction in the cost, size, and weight of the

shipping x^ackages. The standard package adopted was a covered tin

bucket having a capacity of 4 quarts. For facility of aeration several

holes were punched in the cover of each bucket.

A shipping-tag with room for the address on one side and the requi-

site printed instructions on the other was devised by Mr. S. C. Brown,

so as to inclose securely a blank postal receipt, to be filled and returned

by applicant on receipt of the fish. The buckets were to be returned by

the applicants in all cases, the cost of the same (20 cents) being added

to the exjiress charges, and collected from the express agent in advance.

Where a number of buckets were to be sent to one destination, for

convenience in handling and better safety in transmission, light crates

were prepared, each having a cax)acity of 16 buckets, and weighing about

100 pounds. As from their shape several of the crates may be stacked

up on each other, it is practicable to i^ack 1,000 fish on a floor-space not

greater than that occupied by two of our ordinary transportation cans.

The convenience and economy of these methods of transportation is

therefore apparent.

Shipping crate.

All arrangements having been perfected and all necessary material

having been collected, express shipments were made in the small buck-

ets instead of the larger tin cans, to all points within a radius of 500
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miles from Washington. The weight of the shipping packages was thus
reduced from GO pounds to about 8 pounds, with corresponding reduc-

tion in express charges.

At the time I was placed in charge of the work of distribution mes-

senger shipments were in progress in the South Atlantic and Gulf
States, portions of Georgia, Alabama, Mississippi, and Tennessee, and
all of Florida being at that date (December 15) still unsupplied. The
messenger lists necessary to regulate the distribution were at once pre-

pared, and the fish destined for the supply of Southern Georgia and
Florida sent forward in charge of Mr. JSTewton Simmons. Mr. George H.
H. Moore and Mr. F. L. Donnelly were then in the field, one in Ala-

bama, the other in Mississippi. They were directed not to return to Wash-
ington, but to await instructions at Meridian and Jackson, Miss. To
these i^oints messenger lists and exjjlicit instructions and the number
of carp necessary to complete the distribution were forwarded by ex-

press from Washington. These bucket shipments reached them in ex-

cellent condition, and by December 24 the distribution in the sections

referred to had been completed. Texas, with 950 applicants, Arkansas,

Indian Territory, Western Louisiana, and Missouri, with an aggregate

of 150 widely scattered applicants, still remained to be sui^plied. It was
planned to accomplish this work by one movement of our refrigerator

car No. 1. All details of the distribution were arranged before we left

Washington, the route to be traversed definitely determined, and no-

tices forwarded by mail to each applicant informing him at about what

date to expect his fish. So far as practicable, arrangements were made
by which each should receive his fish either from the car en route or

from one of the messengers temporarily detached for the i)urpose of sup-

plying those remote from the route traversed by the car. It was not

thought safe to attempt to carry more than 12,000 fish in the car. It

was therefore arranged to have the additional number needed forwarded

by express in lots of 2,000. Arrangements were made to have the fish

rested and the water changed at Saint Louis. As these methods were

novel, and the results considered doubtful by the most experienced mes-

sengers, it was thought best that I should accompany the expedition in

order to enforce the observance of the necessary conditions of success

and to take the responsibility of whatever failure there should be. It

was thought prudent to make use of both methods of transportation.

The complement of the car was therefore made up as follows : 40 large

cans containing each 100 carp; 7 large cans containing each 150 carp;

18 crates containing each 320 carp ; 3 crates containing each 400 carp.

This made a total of 12,000 fish in the car.

The crew of the car consisted of Mr. J. F. Ellis, messenger in charge

;

Newton Simmons, George H. H. Moore, M. S. Thompson, messengers

;

and the cook.

We left Washington at 4 p. m. January 3, 1882, going through to

Saint Louis on the fast express of the Pennsylvania Eailroad. I did
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not think it necessary to examine tlie fish or change the water until

we reached Saint Louis, where all the cans and buckets were overhauled

and the water changed except in the c'ra.tes containing 400 fish each,

which were left undisturbed until we reached Texarkaua. The fish were

all found to be in good condition and the change was made rather as a

precaution than as a necessity. At Washington I had placed 100 fish

in a 0-quart bucket as an extreme test. At Saint Louis these carp

showed signs of sufi'ering and were turned over to Dr. Steedman. From
Saint Louis seven buckets of fish were forwarded by express, to ap-

plicants in the first Congressional district of Iowa, who had been over-

looked in the previous distribution. They reached their destniation

safely, though two days en route and in very severe weather.

On the 5th of January at 9 p. m. the car left Saint Louis by the Iron

Mountain route and reached Texarkaua the next day. On the way fish

were delivered to all applicants in Arkansas who were accessible, postal

notifications having been previously sent from Washington directing

them when and where to meet us. At Texarkaua a complete change of

water was made on all the fish. The three crates of 1,200 fish which
had not been touched since leaving Washington were found to be in fair

condition, though a few were dead and the remainder apparently weak.

They had traveled three and a half days Avithout any change of water.

The rise in temperature as we proceeded south made it prudent to

take measures looking to refrigeration. Application to the railroad

authorities procured a ton of ice, which was placed in the ice-chests, and
the refrigerator portion of the car maintained at a temperature of 50©

from that time onward until the distribution was completed.

At Texarkaua I detached Mr. Moore with a supply of fish for Shreve-

port, Western Louisiana, and for such applicants in Texas as he could

reach conveniently by the route he traveled. Mr. Simmons was sent

with a supply for applicants along the narrow-guage road between Tex-

arkaua and Waco.
After remaining at Texarkaua twenty-four hours in order to rest the

fish and to give due notice of our coming, we started Sunday morning,

January 8, for Sherman, Tex., delivering fish on the way to all appli-

cants in that section of the State. Moore rejoined the car at Dallas,

and Simmons at Fort Worth, while I proceeded from Sherman to the

Indian Territory to supply applicants in the Choctaw Nation, and re-

turned via Sherman to Dallas.

Dallas being the point to which the express shipments were to be sent,

I had arranged to rendezvous the car and all the messengers there, and
thought it best to await the arrival of all the express shipments, as it

would be safer to transport the fish south in the car than to trust to

their being forwarded by express. The first lot forwarded from Wash-
ington came as far as Saint Louis in charge of Messenger Donnelly;

there the water was changed, and the fish expressed to Dallas. Don-

nelly remained at Saint Louis to re-ship subsequent lots, which followed
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at intervals of twenty-four hours. These shipments, amounting to about
(5,000 fish (scale carp), reached Dallas in fair condition, though they were
much weaker than the leather variety brought in the car, and less fitted

to endure rough travel.

From Dallas the car Mitii the full comi)lement of messengers pro-

ceeded to Austin via Hearue, supplying as arranged all applicants along

the route. In order to provide for supplying the numerous applicants

in the vicinity of Corsicana it was found necessary to lie over at that

place twelve hours, the train agent kindly making arrangements to take

us up on the next train. On reaching Austin I was met by Mr. R. R.

Robertson, the Texas Fish Commissioner, who was kind enough to take

charge of the delivery of carji to applicants in that vicinity. From
Austin we proceeded to San Antonio, where I remained, but sent the

car on to Laredo. At Laredo Mr. Ellis was detached with enough fish

to sup]»]y applicants in the extreme south of the State. From San
Antonio we returned via the Sunset route to Houston, where I left the

car, and with Messenger Thompson proceeded via New Orleans to Wash-
ington. I delivered on the way fish to isolated ijersons who could not

be reached in any other way. Meanwhile the car proceeded to Houston
and was here joined by Mr. Ellis, who had been instructed from Wash-
ington to take the car to Saint Louis and await further orders.

The routes traveled by the car and detached messengers were i^lanued

so as to completely reach every ])art of the State, imd the measures

taken beforehand to notify applicants were so thorough that of upwards
of 800 applicants not more than 7 were unsupplied.

The fish were delivered to the applicants or their authorized agents,

or else they were left at the most accessible point and the recipient so

notified.

- The satisfactory issue of our work is largely due to the liberal facilities

accorded us by the various lines of railroad traversed. Anything in the

way of suppl ies or service was unfailingly rendered. Special acknowledg-

ments are due Mr. H. M. Hoxie, the general manager of the Saint Louis,

Iron Mountain, and Southern Railway*. From Saint Louis westward
until our return to that point, free transportation for car was granted

on all lines of railroad traversed by us.

The result of the work demonstrated that in making shipments by the

car-load we can carry a much greater number of fish by using small

buckets instead of cans, and also that buckets can be used with great

advantage and economy in shii)ping by express, provided the i)assage

does not last more than thirty-six or iorty-eight hours. 1 am not satisfied,

however, that this mode of shipment is iwracticable in warm weather.

This must be decided by experiments.

The State of Texas seems to possess extraoixliuary facilities for rais-

ing carj), and as many of the recipients went to great expense to pre-

pare ])onds it is bc^lieved that carp-raising will soon become a valuable

industry iu that State.
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The following summary of the diatributiou by States is respectfully

submitted

:

Suvimari/ of carp disirihution for the year 1881-'82.

State.



XXVII -EXPERIMENTAL INVESTIGATIONS UPON COD HATCHING
AT WOOD'S HOLL, MASS., DURING THE WINTER OF 1880-'«1.

By Marshall McDonald.

In November, 1880, a station was established at "Wood's Holl, Mass.,

with a view of continuing the experiments in cod-hatching which had

been conducted at Provincetown the previous winter. Capt. H. C.

Chester was in charge of station, which was equipped with engine,

pumps, and reservoir for the purpose of securing constant circulation of

salt water through hatching apparatus. Having submitted to the Com-
missioner plans of an apparatus which it was thought would be adapted

for the hatching of floating eggs, I was directed by him to i)roceed to

Wood's Holl and conduct the experimental investigations there.

The form of apparatus first proposed was an inverted funnel, the

lower end of which dipped below the surface of water contained in the

trough, upon which it rested, the supply of water being brought in by

a tube at the upper or smaller end of the funnel, so that when once

filled with water the column was maintained by the pressure of the air.

In this way the movement of the water through the cone, or funnel, was
similar to that in the ordinary upright cone used for hatching heavy

eggs, except that the current was from above down instead of from be-

low up. It was supposed that the buoyancy of the eggs would counter-

balance the downward movement of the current of water, so that the

eggs would be kept in suspension in the funnel. This apparatus an-

swered very well for a few days after impregnation of the eggs, when
they were much more buoyant than at a subsequent stage. In a short

time, however, either by becoming loaded with sediment, or by actual

increase of specific gravity, the buoyancy' became less and less, and the

eggs were carried out and lost. This apparatus, though promising in

results on first appearance, ])roved in practice to be a failure, no eggs

whatever having been hatched in it, the several lot^ used being entirely

lost.

As all eggs require constant accessions of fresh water in order to

secure develoi)meut, it was evident that some form of a])paratus must
be had recourse to in which tlie water could be continually renewed
without carrying off the eggs in its efflux. These eggs being buoyant
and occui)yiug a layer at the surface of the water, it was tliought that

by introducing the water into the lower part of the vessel containing

[11 11^7
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tliem and then withdrawing it throngh the same opening the neces-

sary change of water coukl be etfected. In order, however, to accom-

plish this alternate iniiux and efflux of the water conveniently, it was
necessary to make use of some automatic device, so that the work
could go on without the continual supervision of some expt-rt. The
method by which this was effected is shown in the acconipauyiug

sketch.

^.i=U44i.

Apparatus for hatcliing buoyant fish oggs.

In all of the various forms of apparatus that were used at dilferent

times during the season, a certain percentage of eggs was liatched, where
no accident intervened to terminate the experiment abruptly. The per-

centage of loss, however, was very large—much larger than could be

tolerated'* in any method where practical results in hatching were to be

looked for. These losses were to be attributed mainly to two causes

:

the increase in the density of the eggs as incubation went on by the

accumulation of sediment, and the inferior density of the water em-

l)loyed as compared with sea water. Could these methods have been

used where water of the density of the sea was available, and where

perfect means of filtration could be provided, I have no doubt but that

all the forms of apparatus used would have given good results in hatch-

ing.

The largest percentage of hatching was attained in the upright glass

funnels, in which the eggs, twice a day, were thoroughly washed by a

jet of water, the effect being, b^^ the attrition of the eggs upon each

other, to keep the surfaces perfectly clean and to maintain their buoy-

ancy. The percentage of hatching in the majority of the cases was very

small, not more than from 5 per cent, to 15 per cent, of the total number
of eggs employed. In one experiment with a glass funnel, containing

40,000 eggs, the water in which, from its location near the stove, was
uniformly several degrees higher in temperature than the water in the
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hatchery, 25,000 young fish were obtained. These were sent in charge
of special messenger to Annapolis and deposited in the Chesapeake
Bay at that point.

The range of the investigation at Wood's Uoll was largely limited

from the fact that we were able to obtain during the time that I was
there, only a single lot of spawning fish, from which, though some mill-

ions of eggs were secured, the larger part were lost, and we obtained

only some four or five tiiousand fry. The succession of spawning fish

that we had hoped for was not obtained, the extreme cokl weather hav-

ing prevented it. The station was accordingly abandoned, and the ex-

periments discontinued before the appearance of the schools in Ii)suich

Bay. Had the station been kept open, and the supplies of eggs obtained,

which would have been available from this source, I have no doubt the

result of the winter's work would have been to establish precise methods

and forms of ap])aratus for the hatching of the cod eg'^ on a large scale.

In connection with this work important investigations were conducted

by Professor Eyder in regard to the embryology of the cod-fish. Re-

sults of these investigations have already been communicated in detail

by him to the Commissioner.





XXVIII.-SPANISH MACKEREL-INVESTIGATIONS AT CHERRY-
STONE, VA., DURING THE SUMMER OF 1881.

Bv Marshall McDonald.

The Spanish mackerel is the most valuable species of the salt-water
fish taken in the Chesapeake Bay. It enters the capes in large schools

about the 1st of June, each year, and is found in the bay during the

whole summer, being taken in large quantities by the pounds on the

eastern sliores of Virginia, and at New Point, on the western shore, and
in the middle ground of the Chesapeake, off' Tangier Island, by gill-

net fishermen. Until the investigations of Col. M. McDonald and Mr.

E. E. Earll, which were conducted at New Point during the summer of

1880, it was not known that this species spawned in the Chesapeake.

As soon as the fact was announced to the Commissioner he, ai)preci-

ating the importance of the discovery, later in the season sent Mr. R.

E. Earll to the vicinity of Crisfield, Md., with suitable apparatus t^de-

termine the possibility of obtaining eggs in large numbers, and to study

the methods and apparatus of hatching adapted to them. Mr. Earll was
able to report, as the result of his investigation, that the eggs could be

obtained in vast quantities, and could be hatched readily by methods
requiring little apparatus or attention on the part of the observer. The
result of Mr. Earll's investigations, and of cotemporaneous investiga-

tions conducted upon the western shore by the steamer Lookout, have

already appeared in the official publications of the Fish Commission.

The following season (1881) it was determined to see what could be

done in the way of the artificial proi)agation of this species on a large

scale. Accordingly, after the close of the shad hatcliing, the steamer

Fish Hawk, in charge of Lieut. Z. L. Tanner, was sent to Cherrystone,

on the eastern shore of Virginia, to estabhsh a station there ; Cherry-

stone being selected on account of its convenience to the large pounds

on the bay shore between that point and Cai)e Charles, in which the

larger proportion of the catch of Spanish mackerel in the Chesapeake

Bay is taken. It being necessary to detach the Fish Hawk for summer
work along the coast, I proceeded, by the direction of the Commissioner,

to Cherrystone, in July, 1881, witli instructions to establish there a shore

station, and to continue the study of methods and apparatus as long as

material for the i)urpose could be obtained.

[1] 1131
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The embryological investigations were conducted bj" Professor Eyder.

Messrs. Sauerbofl" and Walke, two of tbe most experienced fish-cnltur-

ists connected witb tbe work of tbe Commission, were detailed for

service at tbe station. A Herresboflf lanncb furnisbed convenient means
for tbe collection and transportation of tbe eggs from tbej^onnd nets to

tbe batcbing station. Tbe metbods and apparatus employed bere were,

in tbe main, tbose tbat bad been used in tbe experiments in cod batcb-

ing tbe previous winter at Wood's Holl. Fair results were obtained in

tbe use of nearly all tbe forms of apparatus employed. Tbe great draw-

back, bowever, to tbe station was tbe inability to obtain eggs in suffi-

cient numbers for tbe purpose of batcbing. Of course, large numbers
of Spanisb umckerel were taken in tbe j^ounds. It was found, bowever,

mucb to our suri)rise, tbat tbe fisb were eitber spent or in various de-

grees of immaturity. Only in two or tbree instances were we able to

secure full ripe fisb. Tbis is probably to be attributed to tbe fact tbat

tbe pounds are mainly fisbed on tbe first low water in tbe morning. Tbe
mackerel, wben unrestrained, probably spawns early in tbe evening.

Kipe fisb, tberefore, taken in i^ound and kept confined all uigbt, crowded

an<l worried by otber fisb, would spend tbeir eggs during tbe nigbt.

If Cberrystone is, tberefore, to be made a center for fisb-cultural oper-

ations connected witb tbe Spanisb mackerel it will be necessary to adopt

means for securing tbe fisb independent of tbe pounds now fisbed on tbat

sbore. A pound net owned and operated by tbe Commission, so tbat it

could be fisbed whenever and as often as convenient, would probably

give large results in tbe way of eggs.

In August, disappointed at tbe i)romise of eggs, wbicb we bad so

confidently looked for at Cberrystone, I made a visit to Tangier Island

and Crisfield by one of tbe ''run" boats carrying fisb from tbe east-

ern shore of Virginia to Crisfield. At tbis place I bad opportunity to

inspect tbe mackerel boats fishing oft" Tangier Island, all of wbicb run

to Crisfield with tbeir fisb in tbe morning after a night's fishing. In a

single one of these boats, containing 200 or 300 mackerel, I found 52

full-ripe female fisb, wbicb would have yielded over 5,000,000 eggs, a

number larger by far than we obtained from the pounds near Cherry-

stone during the entire season.

Inquiry at Crisfield of the fishermen handling tbe Spanisb mackerel

showed tbat tbe ripe fish in largest numbers make their appearance

in tbe markets there from the middle of June to the first of July,

wbicb seems to be the height of the spawning season. Indeed, it is

probable that tbe natural spawning grounds of tbe mackerel are mucb
higher up the bay than Cberrystone. All indications would seem to

point to the middle ground off Tangier Island as their breeding place.

If in tbe future it be decided to develop the work of tbe artificial propa-

gation of tbe mackerel, I should recommend the establishment of a sta-

tion at or in the vicinity of Tangier Island and tbe erection of a pound

by the Commission, to be operated by its own men, for the jjurpose of
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securing a supply of eggs. I have no doubt but that eggs in any quan-

tity desirable may be obtained in this manner. While the practical

results of Cherrystone Station were negative, yet the investigations

conducted by Professor Ryder in regard to the embryology of various

species of fish taken there were of surpassing interest. Full reports of

these ha^e already been submitted by Professor Ryder and published

iu the official reports of the Commission.
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Fertilizers patented in 1881 88

Finland, her fish trade 600, 606

Finmark.her fish trade..549,551,552,585,

597, 598

Fish, international trade in 598-606
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Forbes, Prof. S. A., article by.755, 765, 769,

771



INDEX. 1139

Page.

Forbes, Mr 1095, 1096, 1097

Forest and Stream cited 1045

Fowler, Gilbert, statement of 632, 037

Fragilaria capucina 774

France, lier fish trade 600,603,604

lier mackerel fishery, 1868. 395

shipment of eggs to 830, 1047,

1051. 1055

Fraser, Colonel, cited 649

Freia producta 760

Fresh fish business, its steady

growth 442

Fritze, Oscar 1064

Fundy, Bay of, mackerel fishery in. 524

Fungus, article on 795

preservation of eggs from .799,807

G.

Gammarus, various species of 110

Gannets destructive to mackerel.. 108, 117

Oasterosteida), their food 765

Gastrostrens trachurus 765
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Suckers in the Susquehanna 625

their food 765

Sulphate of soda, shellfish kept

alive in 753

Sunfishes, their food 765

Susquehanna River, its shad fish-

eries 619

shad hatching

in 62,72

Sweden, its fish trade 600, 606
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Van Vliet, F. C 4
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Wall-eyed pike 624
Walpole, Spencer, cited. .643, 647, 653-655,

657, 658, 659
Walton

, Ham «fe Co. , cited 694

Washburn & Moen Manufacturing
Co 24

Washington Territory, use of fish

guano in 665
Way, Jasper C, cited 694
Weather observations. ..44-49, 1043, 1044,
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Wisconsin, distribution to.. .829, 837-842,
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